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STATE  OF  INDIANA, 
Office  of  the  State  Geologist, 

Indianapolis,  March  10,  1882. 

Hon.  Albkiit  G.  Pobter, 

Qovemor  of  Indiana: 

Herewith  I  have  the  honor  to  submit  to  your  Excellency  the  eleventh  annual 
report  of  the  State  GcologiRt,  being  for  the  year  1 881 ;  it  compriHes  the  labors  of 
that  officer  and  assistants  in  the  field,  study,  and  cabinet,  with  detail  surveys  of 
the  Counties  of  Shelby,  Fountain,  Delaware  and  Bartholomew,  a  statement  of  facts 
as  to  building  stone,  coal  and  clays,  with  full  paleontological  descriptions,  etc., 
of  the  Niagara  fossils  of  the  Waldron  beds,  and  other  characteristic  corals  and 
foenilA  of  the  State,  illustrated  by  fifty-five  plates,  maps,  etc. 

With  high  esteem,  I  remain  your  obedient  servant, 

JOHN  OOLLETT, 

State  Geologist. 


STATE  OF  INDIANA, 

Governor's  Officb. 

Filed  with  the  Governor,  March  10, 1882.  Examined  and  transmitted  to  the 
Secretary  of  State,  to  be  preserved  in  his  office  and  published,  according  to  law, 
under  the  direction  of  the  Commissioners  of  Public  Printing. 

F.  H.  BLACKLEDGE, 

Private  Secretary. 


Filed  in  my  office  March  10,  1882, 

E.  R.  HAWN, 

Secretary  of  State. 


LAW  ESTASLISHING  THE  DEFABTMENT. 


AN  ACT  to  provide  for  the  establishing  of  a  Department  of  Greolog}*  and  Natural 

History  in  this  State. 

[Approved  April  14,  1881.] 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  State  of 
Indiana^  That  a  Department  of  Geology  and  Natural  History 
is  hereby  established  for  the  purpose  of  continuing  the  geolog- 
ical and  scientific  survey  of  this  State,  of  discovering  and  de- 
veloping its  natural  resources,  and  disseminating  information 
in  regard  to  its  agricultural,  mining  and  manufacturing  ad- 
vantages. 

Sec.  2.  That  the  Governor  shall  appoint  a  competent  and 
suitable  person,  who  shall  be  skillful  in  geology  and  natural 
science,  as  State  Geologist,  and  who  shall  be  the  chief  of  said 
department;  and  said  chief  shall  have  power  and  be  authorized 
to  call  to  his  assistance  such  help  as  he  may  deem  necessary, 
but  in  no  case  to  exceed  the  amount  of  expenditure  authorized 
by  the  General  Assembly.  Said  State  Geologist,  when  com- 
missioned by  the  Governor,  shall  take  an  oath  of  office  as  other 
officers,  and  shall  serve  for  a  term  of  four  years;  but  said  State 
Geologist  may  be  removed  by  the  Governor  for  cause,  and  a 
successor  appointed  in  his  stead,  and  the  Governor  shall  fill  any 
vacancy  which  may  occur  from  any  cause.  The  compensation 
of  said  State  Geologist  shall  be  eighteen  hundred  dollars  per 
year,  which  shall  be  paid  as  other  salaries  are  required  by  law 
to  be  paid. 

Sec  3.  It  shall  be  the  duty  of  said  State  Geologist  to  con- 
tinue the  geological  survey  of  the  State,  by  counties  or  districts, 
and  to  complete  and  revise  the  same  as  may  be  practicable. 
He  shall  give  special  attention  to  the  discovery  of  minerals, 
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stones,  or  other  natural  substances  useful  in  agriculture,  manu- 
facture or  the  mechanical  arts;  he  shall  be  curator  of  the  geo- 
logical cabinet,  museum,  apparatus  and  library,  and  shall,  from 
time  to  time,  as  may  be  practicable,  add  specimens  to  the  cabi- 
net of  minerals,  organic  remains  and  other  objects  of  natural 
history  peculiar  to  this  State  and  other  States  and  countries. 

Sec.  4.  The  offices  of  the  geological  department  shall  be  in 
such  rooms  as  may  be  assigned  for  this  purpose,  and  he  shall 
keep  such  office  and  the  State  museum  open  during  the  usual 
business  hours  of  other  offices  of  State,  when  not  engaged  in 
field  or  other  work  requiring  his  absence  therefrom. 

Sec  5.  The  State  Geologist  shall  make  to  the  Governor  an 
annual  report  of  his  labors  and  discoveries,  and  of  all  useful 
information  he  may  have  obtained  in  such  service,  including 
such  descriptions  and  figures  in  geology,  paleontology  and 
arclueology  as  may  promote  science  and  aid  in  the  diflrision  of 
knowledge ;  and  five  thousand  copies  of  such  report  shall  be 
printed  and  published  in  like  manner  as  other  official  reports. 

Sec  6.  An  appropriation  of  five  thousand  dollars  annually 
shall  be,  and  is  hereby,  made  for  the  next  succeeding  two  years, 
which  shall  include  the  salaries  of  the  State  Geologist  and  his 
paid  assistant,  and  if  any  part  thereof  shall  remain  unexpended, 
it  shall  remain  a  part  of  the  general  fund  of  the  State,  to  be 
used  as  other  general  funds  of  the  State  are  used. 

Sec  7.  All  acts  and  parts  of  acts  inconsistent  herewith  are 
hereby  repealed. 

Sec  8.  Whereas,  an  emergency  is  hereby  declared  to  exist 
for  the  immediate  taking  eifect  of  this  act,  it  shall,  therefore, 
take  eftcct  and  be  in  force  from  and  after  its  passage. 
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Pursuaut  to  the  foregoing  act  of  the  Legislature,  ou  the  26th 
day  of  April,  1881,  John  Collett  was  commissioned  State  Geol- 
ogist, qualifying  on  the  28th  of  April. 

Immediate  measures  w^re  taken  to  begin  active  work.  The 
property,  library,  chemical  laboratory  etc.,  properly  belonging 
to  the  Bureau  of  Statistics,  was  turned  over  to  its  chief. 

Additional  cases  were  procured  through  funds  appropriated 
for  geological  purposes,  in  the  hands  of  the  State  Board  of 
Agriculture,  and  Mr.  George  K.  Greene  was  engaged  to  arrange 
the  fossils  and  specimens  in  their  proper  cases. 

This  duty  has  been  discharged  with  care  and  laborious  eftbrt. 
The  specimens  are  determined,  prepared  and  labeled,  offering  an 
instructive  book  of  natural  science  to  the  amateur,  student  or 
teacher. 

The  cabinet,  when  first  received  from  my  predecessor,  by 
actual  enumeration,  consisted  of  8,912  specimens,  mostly  un- 
dressed fossils,  generally  without  labels. 

At  present  it  embraces,  well  arranged,  properly  classified  and 
labeled: 

Former  collection,  specimens 8,912 

Collected,  etc.,  1880 11,647 

Total  1880 20^ 

Collected  by  State  Geologist  and  assistants  in  1881 5,500 

Purchased,  Crinoids 375 

Purchased,  fossil  corals,  shells,  etc 9,750 

Purchased,  beetles,  about 1,700 

Purchased,  land  and  fresh  water  shells 5,800 

Donated,  fossils 520 

Donated,  Indian  stone  relics 140 

Donated,  miscellaneous 80 

Grand  total  1881 44,424 
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There  is  now  on  exhibition  a  pretty  full  .set  of  germs,*  miner- 
als* and  crystalline  rocks,*  implements  of  the  "  Mound  Builder,'' 
or  "  Stone  Age ;  "*  fishes  and  reptiles  of  Northern  Indiana ;  land 
and  fresh  water  shells,  and  beetles;  fossils  of  the  coal  measures 
and. lower  carboniferous  periods.  In  fossils  of  the  Lower  Silu- 
rian, Upper  Silurian  and  Devonian  ages,  the  collection  is  a 
nearly  complete  exhibit  of  the  specimens  peculiar  to  the  State, 
and  may  not  be  readily  excelled. 

Most  of  the  specimens  are  carefully  labeled,  the  collection 
thus  aftbrding  the  student  or  teacher  ^  wide  view  of  the  In- 
diana pages  of  the  book  of  nature. 

It  is  gratifying  to  know  that  the  great  facilities  thus  placed 
within  the  free  reach  of  our  people,  for  education  in  important 
branches  of  science,  are  fairly  appreciated.  From  five  to  fifty 
persons,  from  different  parts  of  the  State,  have  visited  the  rooms 
daily  during  the  past  year,  expressing,  in  warm  and  compli- 
mentary terms,  their  gratification. 

Specimens  of  coals,  clays,  building  stones,  etc.,  the  products 
of  the  State,  are  on  exhibition,  and  in  many  instances  have 
been  the  means  of  causing  the  sale  of  such  minerals  and  mate- 
rials, within  and  without  the  State,  in  aggregates  amounting  to 
hundreds  of  thousands  of  dollars,  thus  demonstrating  the  value 
of  scientific  exhibits  as  to  economic  results. 

The  interest  manifested  in  the  museum  by  citizens  and 
strangers  who  visit  it  is  constantly  increasing.  In  order  to 
fully  meet  expectations  and  to  do  justice  to  the  natural  re- 
sources of  the  State,  it  is  thought  that  the  museum  and  cabinet 
should  be  largely  increased;  that  a  complete  show  of  stones, 
clays,  minerals,  woods,  and  other  products,  as  well  as  speci- 
mens in  natural  history,  should  be  accessible  to  citizen  and  vis- 
itor, student  and  teacher,  with  a  competent,  permanent,  di- 
rector, expert  in  matters  pertaining  to  his  department,  capable 
of  imparting  freely  such  advice  or  information  as  would  tend 
to  show  forth  the  advantages,  natural  or  acquired,  of  Indi- 
ana. 

Additions  to  the  museum  should  be  continued  until  the  re- 
sources of  the  State  are  represented  in  such  manner  as  to  be 
readily  studied  in  these  public  rooms.     The  array  is  already 
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large,  representing  in  collections,  donations,  and  by  purchase, 
the  labor  of  more  than  sixty  years,  and  may  thus  be  fairly  esti- 
mated at  nearly  as  many  thousand  dollars  in  value.  Although 
the  actual  cost  has  been  small  or  insignificant,  it  may  be  safely 
assumed  that  equal  additional  purchases  will  require  much 
larger  expenditures. 

Any  action  of  the  Legislature  looking  to  the  maintenance  of 
such  a  department,  and  increased  collections  of  specimens,  would 
most  unquestionably  meet  the  approval  of  our  people,  and  be  of 
great  benefit  not  only  to  individuals,  but  to  the  State  at  large. 

Eyland  T.  Brown,  a  pioneer  in  scientific  researches,  and  for- 
merly State  Geologist,  made  a  detailed  survey  of  Fountain 
county  with  the  vigor  and  energy  so  characteristic  of  the  man. 
His  habits  of  close  observation,  and  long  experience,  have  en- 
riched his  report  with  facts  and  valuable  suggestions. 

Moses  N.  Elrod  makes  the  survey  of  Bartholomew  county. 
His  former  labors  in  geological  work  may  be  seen  in  his  report 
on  Orange  county  in  previous  years. 

A.  J.  Phinney's  report  on  Delaware  county,  exhibits  the  geo- 
logical features  of  that  county,  especial  attention  being  given 
to  surface  geology.* 

By  the  act  of  the  Legislature  the  Professor  of  Chemistry  at 
Purdue  University  was  made  State  Chemist,  and  all  chemical 
questions  were  by  law  referred  to  him  and  the  Professor  in 
Chemistry  at  Bloomington  University,  the  Legislature  deciding 
that  the  laboratories  at  those  institutions,  kept  up  with  public 
funds,  were  sufficient,  relieving  this  department  of  analytic 
duty. 

John  N.  Hurty,  analytic  chemist  of  Indianapolis,  has  con- 
tinued as  special  chemist  to  the  State  Geologist,  and  has  dis- 
charged his  duty  with  precision  and  faithful  care. 

Prof.  James  Hall,  State  Geologist  of  New  York,  with  the  gen- 
erous spirit  characteristic  of  such  princely  leaders  in  science, 
granted  the  privilege  of  republishing  his  figures  of  '*  Waldron 
Fossils''  of  Indiana  (32  plates),  which  were  given  in  the  Twenty- 
eighth  Report  of  the  Regents  of  the  Xew  York  University,  but  so 
rare  luid  inaccessible  to  our  teachers  and  students  that  but  few 
copies  are  known  to  be  ow^ied  by  our  citizens.  He  has  revised 
the  descriptions  and  supplemented  his  fofmer  labors,  by  adding 

'^ApsisUnU  are  wholly  responsible  for  facts,  etc,  in  their  respective  reports. 
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four  plates  (lithographed),  with  descriptions  of  new  fossils  of 
the  same  locality,  making  the  reports  on  these  beds  fully  up  to 
the  latest  developments  of  the  day.  The  high  scientific,  world- 
wide reputation  of  Professor  Hall,  his  life-long  labors  as  a 
pioneer  in  geology,  investigator  and  educator,  enriched  by  the 
widest  experience,  makes  his  work  of  the  highest  value  to  In- 
diana. 

Dr.  Charles  A.  White,  Paleontologist  to  Government  Surveys 
at  Washington,  has  generously  continued  his  review  of  charac- 
teristic fossils  of  the  difterent  geological  formations  of  the  State 
with  figures  of  new  fossils,  illustrated  in  seven  plates.  To  this 
he  has  added  a  review  and  description  of  a  part  of  the  Van 
Cleve  figures,  kindly  furnished  by  Dr.  Julius  S.  Taylor,  of  Kan- 
kakee, 111. 

Dr.  White's  experience  as  a  teacher,  and  in  field  work,  makes 
his  introductory  remarks  of  special  interest  and  value,  and  it  is 
believed  will  be  highly  appreciated. 

The  plates  number  from  one  to  fifty-five,  comprising  several 
hundred  figures,  and,  as  far  as  they  go,  well  illustrate  the  pa- 
leontology of  the  State,  and  will,  it  is  trusted,  prove  "an  addi- 
tion to  knowledge  among  men."  It  is  the  first  considerable 
attempt  at  illustration  of  paleozoic  life  by  Indiana.  Heretofore 
our  students  who  desired  to  know  the  geology  of  their  own  State 
were  compelled  to  purchase  the  geological  reports  of  other 
States;  but  few  young  or  old  men  had  spare  funds  to  make  this 
costly  investment.  The  experiment  now  made  in  this  report  is 
to  test  the  question  for  the  future.  If  students  and  teachers 
wish  such  reports  continued,  or  improved,  they  must  call  on 
their  legislators  to  so  provide.  If  they  do  not  so  call,  they  may 
and  should  cease.  The  preparation  of  the  paleontological  work 
has  been  at  a  minimum  expense ;  much  less  than  can  be  de- 
pended upon  for  the  future.  Such  work  may  and  should  be 
conducted  at  a  fairly  remunerative  outlay  for  labor  and  skill, 
and  the  Legislature  should  be  induced  to  appropriate  the  neces- 
sary means. 

The  State  Geologist  has  had  general  direction  of  the  work, 
arranging  for  the  assistance  of  experts  in  the  field  and  in  the 
cabinet,  and  in  addition  to  many  local  examinations  has  made 
a  detailed  survey  of  Shelby  county,  herein  given. 
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He  has  almost  daily  had  consultations  with  persons  interested 
as  to  facts  in  agriculture,  quarry  industries,  coal  mines,  and  the 
use  of  these  materials;  drainage,  water  supply,  etc.  The  cor- 
respondence of  the  office,  under  his  sole  care,  has  amounted 
during  the  past  year  to  1,020  letters,  many  of  which  were  for 
information  as  to  costly  and  important  enterprises,  requiring 
thoughtful  care. 

Thanks  are  returned  to  the  officers  of  railways  and  transpor- 
tation companies  for  favors  to  the  State  Geologist  and  his  as- 
sistants on  field  work;  to  citizens  for  hospitality,  information, 
guidance,  and  hearty  co-operation ;  to  scientists  of  the  State,  of 
the  United  States,  of  the  whole  earth,  for  contributions  to  the 
State  Museum  and  Library,  especially  the  several  departmental 
surveys  at  Washington.  A  continuance  of  these  favors  from 
every  citizen  of  Indiana  is  respectfully  solicited. 
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The  outline  geological  map  of  the  State,  printed  herewith,  iH 
upon  so  small  a  scale  that  it  must  be  regarded  as  merely  a 
rough  sketch.  It  shows,  however,  with  reasonable  accuracy, 
the  surface  exposures  of  the  rocks  of  the  several  geological 
formations.  An  extended  description  of  each  of  the  general 
strata  with  a  section  illustrating  the  same  might  have  been  ad- 
vantageously added  to  the  present  report,  but  circumstances 
permit  of  only  the  following  brief  statement,  embracing  a  list 
of  the  counties  in  which  the  several  strata  are  found. 

LOWER   SILURIAN. 

The  rocks  of  the  lower  Silurian  age,  known  as  the  Hudson 
river  or  Cincinnati  group,  are  found  in  the  southeastern  division 
of  the  State,  extending  also  throughout  large  areas  in  Ohio  and 
Kentucky.  They  are  well  exposed  in  the  bluffs  of  the  Ohio 
river,  extending  west  to  the  mouth  of  Fourteen-mile  creek,  in 
Clark  county,  and  form  the  surface  rocks  in  the  counties  of 
Wayne,  Union,  Fayette,  Franklin,  Dearborn,  Ohio  and  Switz- 
erland. In  several  of  the  adjoining  counties  to  the  west  are 
exposures  of  lower  silurian  in  ravines  and  deep  cuts,  as  on  the 
extreme  east  side  of  Clark,  Jefferson,  Decatur,  Rush,  and  in 
the  eastern  part  of  Randolph  counties.  The  rocks  ot  this 
formation  are  filled  with  w^ell-preserved  fossils,  and  in  decompo- 
sition form  a  rich  and  highly  productive  soil. 

UPPER    SILURIAN. 

Strata  of  the  upper  Silurian  formation  form  the  general  sur- 
face rocks  of  the  counties  immediately  west  and  northwest  of 
those  in  the  lower  Silurian,  including  Adams,  Wells,  Washing- 
ton, Wabash,  Miami,  part  of  Jasper,  White,  Cass,  Jay,  Black- 
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ford,  Grant,  part  of  Howard,  Delaware,  Madison,  the  eastern 
parts  of  Tipton  and  Hamilton,  Randolph,  Henry,  Hancock, 
Rush,  Shelby,  Decatur,  the  eastern  part  of  Marion,  Bartholo- 
mew, Jennings,  Jefferson  and  the  eastern  parts  of  Scott  and 
Clark  counties.  The  upper  Silurian  strata  also  extends  north 
and  northwest  from  these  counties  to  the  northern  boundary  of 
the  State,  at  many  points  being  locally  capped  by  uneroded 
areas  of  Devonian  age,  but  the  Silurian  is  so  deeply  covered 
with  bowlder  drift  as  to  be  rarely  seen,  and  its  presence  is  more 
known  by  test  bores  than  by  outcrops  in  the  drift  district. 

Soils  derived  from  the  disintegration  of  rocks  of  this  age 
are,  as  a  rule,  cold,  heavy  clays,  which,  when  drained,  produce 
good  crops  of  wheat  and  the  grasses. 

DEVONIAN  FORMATION. 

The  Devonian  rocks  are  exposed  in  a  narrow  band,  com- 
mencing on  the  south  of  the  central  parts  of  Clark  and  Floyd 
counties,  and  extend  thence  north  and  west  through  the  counties 
of  Scott,  Jackson,  Bartholomew,  JohneLon,  Marion,  Boone,  Clin- 
ton and  Carroll,  with  local  exposures  in  Tippecanoe,  Cass,  White 
and  Jasper,  parts  of  Shelby,  Decatur,  Delaware  and  Rush. 
From  fossils  collected  in  the  drift  area  to  the  north  and  west, 
and  from  test  bores,  it  is  known  that  Devonian  rocks  have  been 
more  or  less  eroded,  but  once  covered  much  of  the  northern 
third  of  the  State,  and  at  many  points  they  are  still  in  place. 

SUB-CAKBONIFEROUS   OR   MOUNTAIN   LIMESTONE. 

Rocks  of  the  sub-carboniferous  series  form  the  surface  strata 
in  a  wide  belt  west  of  the  Devonian  and  east  of  the  coal  meas- 
ures, and  these,  for  the  most  part,  constitute  the  rocky  expo- 
sures of  the  counties  of  Harrison,  Crawford,  Orange,  Washing- 
ton, Lawrence,  Brown,  Monroe,  Owen,  Morgan,  Putnam,  Hen- 
dricks, Montgomery,  Tippecanoe  and  Benton.  The  eastern  line 
of  this  belt  is  composed  pf  shales  and  sandstones  of  the  Knob- 
stone  group,  while  adjoining  on  the  west  are  the  great  cavern- 
ous limestones  of  the  State,  so  well  exhibited  in  the  southern 
counties,  but  which  thin  out  to  a  few  feet  at  the  north.  The 
soil  of  this  district  is  remarkable  for  its  growth  of  cereals  and 
grasses. 
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GOAL    MEASURES. 


The  rocks  of  the  coal  measures  are  found  in  the  counties  of 
Posey,  Vanderburgh,  Warrick  and  Spencer,  the  Western  parts 
of  Perry  and  Crawford,  in  Gibson,  Pike,  Dubois,  Knox,  Daviess, 
Martin,  Sullivan,  Greene  and  Clay,  the  western  part  of  Owen, 
and  in  Vigo,  Parke,  Vermillion,  Fountain  and  Warren. 

It  is  apparent,  therefore,  that  the  lower  Silurian,  being  the 
oldest  rocks  brought  to  the  surface,  underlie  all  the  more  recent 
rocks  which  in  succession  have  been  deposited  during  the  diflfer- 
ent  ages  of  the  earth's  existence.  A  shaft  or  bore  put  down  in 
the  western  part  of  Gibson  county  would  pierce  in  succession 
all  the  geological  formations  of  the  St^te,  and  would  show  the 
approximate  depth  of  each  to  be  as  follows: 

General  Section. 

Coal  measures 725  feet. 

Sub-carboniferous 680     " 

Devonian 200     " 

Silurian 3^000     " 

Total 4,605     " 
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MINES  AND  QUARRIES. 


MINERAL  COAL. 

The  coal  mines  of  Indiana,  although  their  development  has 
only  begun,  is  of  high  economic  interest;  the  production  has 
been  limited  to  the  demands  of  a  new  country  with  few  facto- 
ries, but  the  promise  for  the  future  from  these  treasure  houses 
is  grand.  Our  coal  field  embraces  an  area  of  nearly  7,000  square 
miles,  offering  a  total  of  twelve  seams  at  a  depth  ranging  from 
nought  to  three  hundred  feet,  and  averaging  eighty  feet  below 
the  surface.  Five  of  these  seams,  wherever  met,  are  almost 
constantly  workable,  varying  from  two  and  a  half  to  eleven 
feet,  averaging  four  and' a  half  feet  in  thickness;  five  other 
seams  are  mined  at  occasional  favored  localities;  two  minor 
coals  are  only  worked  by  stripping  for  local  use.  The  quality 
is  fair  to  choice,  as  shown  by  analyses  and  tests  in  former  geo- 
logical reports. 

"Block"  or  splint  coal  prevails  in  an  area  of  six  hundred  square 
miles,  which  is  used  in  the  blast  furnace,  as  it  comes  from  the 
mine  without  cokeing.  This  Indiana  block  coal  is  of  superior 
quality,  ricli  in  carbon,  remarkably  free  from  sulphur,  ash  and 
phosphorus,  and  well  suited  for  manufacture  of  Bessemer  steel 
and  the  highest  metallurgic  processes.  It  burns  without  coke- 
ing, in  a  ruddy  flame,  like  hickory  wood,  to  a  minimum  of  white 
ash.  The  cokeing  coals  furnish  an  excellent  fuel  for  house, 
factory,  mill  or  locomotive  use.  The  abundance  of  coal  and 
ease  of  access  cheapen  this  fuel.  It  may  be  had  in  large  lots 
on  every  line  of  railway  at  from  five  to  ten  cents  per  bushel,  or 
at  from  $1.50  to  ?2.80  per  ton. 

The  survey  is  indebted  to  report  of  R.  Pumpelley,  Special 
Agent  of  Tenth  United  States  Census,  for  the  following  de- 
tails of  our  mining:  industries  for  the  census  year: 
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Statistics  of  Indiana  Coed  Mines ^  1880, 

Number  of  counties  with  mines  opened 19 

Number  of  estiiblishments 216 

Maximum  capacity  ot  yearly  production,  tons 3,110,183 

Product  of  same,  tons 1,449,496 

Value  of  product  at  mines $2,143,093 

Irregular  product  local  strip-banks,  tons 4,831 

Total  product,  tons 1,454,327 

Value  of  total  product  at  mines $2,150,258 

Value  of  materials  used  in  mines $158,604 

Wages  paid  to  all  classes  of  labor $1,405,164 

Men  employed  above  ground 570 

Men  employed  below  ground 3,748 

Boys,  under  16,  employed  above  ground 7 

Boys,  under  16,  employed  below  ground 171 

Total  employes 4,496 

Number  of  steam  engines  employed 65 

Uorse-power  of  steam  engines 1,717 

Value  of  all  machinery,  including  engines $146,908 

Value  of  explosives  used $56,151 

Amount  employed  as  working  capital $348,665 

Value  of  mining  plants $773,445 

Value  of  real  estate $1,146,859 

Total  capital  employed  and  invested  in  estabhshmentw.. $2,268,969 

Tons  paying  royalty 899,356 

Amount  paid  as  royalty $137,311 

Acres  of  coal  land  worked  out 2,884 

Acres  of  land  unworked,  attached  to  works 8,000 

Acres  of  mining  land  unspecified 2,407 

Total  capital  in  establishments  and  irregular  working8,$2,304,720 
Acres  available  coal  lands  attached  to  working  estab- 
lishments          10,407 

Average  price  per  ton  of  product  of  regular  mines, 

at  mine $1  48 

Average  cost  of  labor  per  ton $0  97 

Average  cost  of  material,  per  ton $0  11 

Average  amount  left  for  royalty,  profit,  etc.,  per  ton..         $0  40 
Per  cent,  of  capital  used  for  working  capital 15.37 

2 — Geoi>. 
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Per  cent,  of  capital  in  plant 34  09 

Per  cent,  of  capital  in  real  estate 50  54 

Average  royalty  paid,  per  ton $0  15 

Average  yearly  earnings  of  man,  net $318  85 

Average  per  cent,  of  year  worked 74.34 

Average  per  cent,  of  year  idle,  except  from  strikes...  21.36 

Average  per  cent,  of  year  lost  by  strikes 4.30 

Tons  raised  per  man  per  day 1.47 

Tons  raised  yearly  per  man -. 328.91 

Per  cent,  ratio  of  product  to  maximum  capacity 46.59 
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"Thefle  tables  illustrate,  in  a  general  way,  the  proposition 
that  large  mining  establishments,  which  employ  power  and 
labor-saving  machinery,  can  pay  higher  wages  and  give  more 
steady  employment  to  labor  than  smaller  ones.  The  mines 
chosen  in  this  State  were  typical  ones  of  their  classes.  The 
large  amount  spent  for  'materials'  by  Class  2  is,  to  a  great  ex- 
tent, made  up  of  feed,  etc.,  for  the  animals  used. 

"As  a  general  rule,  too,  the  mines  employing  capital  most 
liberally  can  afford  to  yield  to  labor  a  larger  share  of  the  value 
of  the  product,  since  their  profits  depend  on  the  volume  of  their 
business.  They  also  employ  more  skilled  labor.  It  is  believed 
that  these  features  run  through  the  entire  mining  industry." 


Ranii  of  the  States  EaM  of  the  lOOfh  MerUilau,  Producing  Bitu- 
ndnoiis  Coal  In  the  Cens^us  Year  ending  June  1,  1880. 
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Namk  of  Statk 


Pcnns»>ivjiniji  . 

TllinoiH 

Ohio .   .   . 

Maryland 

West  Virjciniii . 

Indiana 

luwa 

Kentuc'ky 

Kansai* 

MiMHouri 


Rank  of  Sfafe.^  EaM  of  the  100th  Meridian,  a^  Producers  of  Bit- 
umlnous  Coal,  according  to  the  Census  of  1870. 

Per  cent.  Gain  in  1880. 

1.  Pennsylvania  131 

2.  Illinois 132 

3.  Ohio 135 

4.  Marvland 22 

5.  Missouri 13 
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Per  cent,  (lain  in  1880. 

6.  West  Virginia 194 

7.  Indiana 231 

8.  Iowa 447 

V^.  Kentucky 521 

10.  Tennessee 270 

11.  Virginia 34 

12.  Kansas 2,217 

13.  Michigan 258 

14.  Alabama 2,836 

''The  United  States,  exclusive  of  the  territories,  has  gained 
134.4  per  cent,  in  weight  of  product.  The  average  price  per 
ton  has  fallen  from  $1.99  to  $1.22  during  the  past  decade,  the 
price  for  1870  being,  of  course,  reckoned  in  paper  dollars." 

It  was  intended  in  this  report  to  give  a  review  of  the  coal 
industries  of  the  State,  repeating  analyses  given  in  former 
reports  of  the  State  Geologist,  which  have  done  so  much  to 
advance  the  commerce,  manufactures  and  wealth  of  our  peo- 
ple, but  a  short  appropriation  forbids  the  publication  of  this 
and  other  articles  which  are  with  reluctance  omitted.  Although 
our  coal  fields  are  but  partly  developed  by  access  of  railways, 
and  the  demand,  constantly  growing,  is  but  in  its  infancy,  In- 
diana will  take  pride  in  the  fact  that  the  coal  out-put  has 
increased  in  the  last  decade  231  per  cent.,  or  at  the  handsome 
rate  of  over  23  per  cent,  per  annum,  and  she  ranks  as  the  sixth 
State  of  the  Union  in  the  production  of  coal. 


CLAYS. 

The  beds  of  fire  clay  which  underlie  the  coal  seams  are  more 
persistent  than  the  coals  themselves.  This  material,  which  will 
be  of  great  importance  for  door  and  window  casing,  cornices, 
etxj.,  in  the  buildings  of  the  future,  when  common  safety  will 
require  fire-proof  houses,  is  sufliciently  abundant  to  supply  the 
world,  and  can  be  cheaply  mined  after  the  coal  is  removed. 
Some  of  the  clays  are  aluminous,  offering  choice  material  for 
sewer  pipes,  pumps,  jars  and  terra  cotta  products;  others  are 
highly  silicious,  suitable  for  fire-brick,  retorts,  etc.     At  several 
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localities  they  are  modified  by  the  sorting  process  of  water  in 
motion  and  well  adapted  for  common  crockery  and  tiles. 

The  Kaolin  mines  of  Lawrence  county  are  filling  a  consider- 
able demand  from  eastern  cities,  and  contribute  in  enabling  the 
Encaustic  Tile  Works  of  Indianapolis  to  rival  the  most  famous 
tile  workers  of  Europe.  The  excellence,  superiority  of  the 
fabrics  of  this  company  is  largely  due  to  special  clays  of  this 
Stat^.  The  demand  for  their  product  is  up  to  the  full  capacity 
of  their  works,  and  successfully  meets,  with  full  competition 
in  the  cities  of  New  Orleans,  Washington,  Philadelphia,  New 
York  and  Boston,  the  flooring  tiles  of  the  world. 


BUILDING  STONE. 

QUARRY   INDUSTRIES. 

Fifty  years  ago  much  of  the  territory  constituting  the  State 
of  Indiana  was  a  wild,  pathless  forest  or  prairie  solitude,  the 
home  of  wild  beasts  and  a  few  tribes  of  wilder  savages.  These 
obstacles  to  civilization  had  to  be  removed.  Pioneer  life  was 
heroic.  Constant  watch  and  ward  a  duty.  The  rifle,  knife,  axe 
and  brave  hearts  were  necessaries  of  life  to  the  farmer,  artisan 
and  housewife.  Prairie  and  forests  have  been  largely  subdued, 
and  the  present  is  a  high  realization  of  the  harvest  planned  by 
our  fathers. 

The  first  houses,  towns,  cities,  bridges,  even  roads  were  built 
from  the  superabundant  trees,  and  until  within  a  few  years  no 
other  material  was  required  or  sought.  Now,  that  profitable 
tillage  has  removed  in  a  large  degree  the  encumbering  forests, 
other  building  materials,  as  brick,  clays,  stone,  etc.,  are  de- 
manded. In  obedience  to  this  call  nature  presents  stone,  easily 
accessible  and  well  suited  to  use. 

In  the  southeastern  lower  Silurian  region,  stone  for  founda- 
tions, rubble  masonry  is  obtained  from  beds  of  that  age. 

Bordering  to  the  west  the  close-grained,  compact  magnesian 
limestones  occur,  and  are  extensively  mined  in  a  belt  extending 
from  the  Ohio  on  the  south,  northwardly  across  the  State  to  the 
Wabash  in  Huntington,  Wabash,  Miami,  Cass  and  Carroll 
counties,  and  to  some  extent  in  other  counties  north  and  west 
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^where  generally  the  rocky  substratum  is  deeply  covered  with 
drift.  This  Upper  Silurian  stone  is  in  even  beds,  from  a  few 
inches  to  two  or  more  feet  in  thickness,  and  meets  a  full  de- 
mand for  foundations,  piers,  abutments,  and  massive  range 
work,  where  great  strength  is  required.  A  stone  offering,  as 
this  does,  at  the  quarry,  two  sides  ready  for  the  mortar  bed, 
commands  the  attention  of  the  economical  builder.  Thinner 
strata  yield  slabs,  flags,  curbs,  etc.,  at  cheap  rates. 

The  "North  Vernon  Blue  Limestone,"  of  Devonian  age,  cov- 
ers an  extended  area  in  Jennings  and  Jefferson  counties,  and  is 
i^ell  known  to  engineers  and  bridge  builders.  In  some  districts 
to  the  south  of  Vernon  and  Deputy  these  beds  become  alumin- 
ous, and  possess  hydraulic  properties. 

The  quarry  rocks  of  the  lower  Carboniferous  period  form  the 
surface  rock,  from  Warren  county,  on  the  north,  to,  in  a  widen- 
ing belt,  Ohio  river  on  the  south.  Limestones  of  the  Keokuk, 
sandstones  of  the  Chester,  and  Oolitic  limestone  of  the  inter- 
mediate St.  Louis  group,  present  a  great  variety  of  valuable 
features.  The  Oolitic  stones  will  be  specifically  mentioned 
hereafter. 

In  the  coal  measure  area  a  variety  of  sandstones  are  quarried 
and  used.  The  basal  conglomerate  sand  rock  extends  in  a  broad 
belt  from  Warren  county  to  Ohio  river,  and  offers  an  unlimited 
amount  of  strong,  fire,  frost  and  water  proof  stone,  suitable  for 
foundations,  piers,  etc. 

The  following  table,  by  favor  of  Superintendent  of  United 
States  Census,  shows  the  quarry  industries  of  the  State  in  this 
their  beginning  or  infancy : 


Table  indicating  Ihf  Amount  and  Kinds 


Lonopiinrt, 

Kukomo  .  .  . 
Marian  .... 

Montpel'ie'r  !  ! 
Ralon 

Yarktown.  .  . 


Okslta  . 
Fatnimv 


Fnnhlfn  cnunu    1 1 


S.  E.Spcntcr.  .  ,  . 
5     niilci  W.  Bedlbnl 

iiil  •■ 

nUii»N.N'lhVenii> 
North  Varnon  .  .  . 
3m»K.  .Vnrlh  VtriKii 
Oak>ll> 

rtma'w.Noii  AiUiiny 


Knpp  A  (Itrdncr.  . 
Bridinn  A  ScoU  .  , 
Ilabbunl  A  SiDilb  . 
PblliLlIirskiD.  .  . 
Win.  J.  Ford.  .  .  . 
MoellerlDB&Pui]. 
J'Ulle  i  SbarrmKker 


U.K.  UoKinney.  .  . 
SllTiatar  Fiwkbiiner. 
JcfhB  Murphy 

0«.  W.ObKpt.   .   .   . 

Boidian  Brolhsn-  .  - 

L.  n.  Koojili 

WlllUmCrim   .  .  .  . 

J.W.H&DBbBrrv  .  .   . 

Patrick  Ash 

WillWi  BiHn  .  .  . 
,  A.J.CmwtuTi.  .  .  . 
-  \  VundBliit  Railrokd  Ci 

M<iM.*HllL« 

.  j  Tarr  &  Brotlirr .  .  .  . 
;  Jnmu  Lue  .  .  ,       .   . 

WiUon  BbII 

I  U.  ll.HDffltl 

I  Il.Ittule 

M.  H.  SBfTOl 

ilMf".";':;: 

,  J.U.Thomni.  .  .  .  . 

W.W.Holleoibe.  .  . 

QnenaburEh  Linutol 

W.  W.  Irfiwo 

!  J.L.8<sitnUD.  . 

O.W.MoNMly. 
!  JohnM--" ' 

S^mJhV 

i  Sl^Henty  ft  'Brother 
I  UiiVii  Ic  Cwuier  .  . 

B.  ^hvviliflr  .  .  .  . 
I  Slmpsaii  A  Anhcr  . 
.  :  B.  K.BIa<len.  .  .  . 
I  Uovtii  It  Denis  . 

N.C.HIntiditlel  C,, . 

VgriB,  Rodnra  A  Co 
!  ChiaatD  Be(l.  Stoat  I 

FUHdd  i  Smitb  .  . 
1  A.y.  Berry.  . 

E.  B.  Ulinn 

Uinka  A  Ilolmei  .  . 
<  ?.  CoBhtSii  A  Co  .  . 


ChriiliBD  Bailer  . 


I  Chriili*: 
N.  Bittii 


B.  V.  Uregciry  e< 
S.  Bemhariil .  . 
W.  F.Onbornp  . 
T.  N.  Urmlan  . 
A.Uallabach.  . 


Mm.  LimcitoBo 


!  Mug.  LiUBKluni 


Fer-Kjn<ii 

Dolamilr 


BiL  I.imfeloDe. 


Mm.  Lini»tuii< 
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These  tables  are  full  and  complete,  and  for  the  first  time  afford 
our  citizens  a  knowledge  of  this  important  and  growing  indus- 
try of  their  own  neighbors  and  people.  For  facility  of  study 
the  following  recapitulation  of  totals  is  given  : 

Totals  from  Tables  representing  the  Quarry  Industries  in  the  State 

of  Indiana. 

Cubical   contents  of  the  space   in   yards   excavated 
since  the  quarries  were  opened 5,727,225 

Number  of  cubic  feet  of  marketable  product  moved 

during  the  census  year 8,418,827 

Capital  invested «613,560 

Total  value  of  material  quarried  during  the  census 
year H88,775 

Value  of  explosives  used  during  the  census  year  (pow- 
der and  dynamite) 2,800 

Machines  employed  for — 

Quarrying — Channelers  and  steam  drills t 13 

Hoisting — Derricks  and  cranes 107 

Dressing — Saw-mills 14 

Dressing — (iangs,  8  per  mill 42 

Greatest  number  of  hands  employed  at  any  one  time 

during  the  past  ten  years 2,596 

(Treatest  number  of  hands  employed  during  the  cen- 
sus year 1 ,788 

Number  employed  in  quarrying 1,121 

Number  employed  in  stone-dressing  at  quarries •         142 

Number  of  animals  employed  at  any  one  time  dur- 
ing the  census  year  (horses) 545 

Means  of  transportation  belonging  to  quarries — 

Wagons  and  carts 153 

Cars '  46 
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OOLITIC^  LIMESTONE. 

This  stone  occurs  in  quarry  beds  in  the  counties  of  Owen, 
Monroe,"  Xawrence,  Washington,  Harrison  and  Crawford,  in 
massive  strata  from  twenty  to  thirty  or  more  feet  in  thickness, 
consequently  very  abundant.  It  was  adopted,  aft^r  long,  care- 
ful investigation  in  competition  with  the  most  favored  stone  in 
the  nation,  as  the  liandsomest,  l)est  material  for  tlic  new  State 
House.  A  similar  conclusion  w^as  arrived  at  by  authorities 
charged  with  important  public  structures  in  this  and  other 
States  throughout  the  Union  from  the  lakes  to  the  Gulf  of 
Mexico,  and  from  the  Mississippi  to  the  Atlantic  seaboard. 
This  has  given  a  great  impetus  within  the  past  three  years  to 
the  out-put  of  oolitic  limestone. 

Besides  the  new  capitol  of  the  State,  oolitic  limestone  is  the 
principal  material  in  the  $2,000,000  court  house,  post  office, 
residences  and  churches  in  Indianapolis,  and  the  best  court 
houses  in  this  and  adjoining  States.  It  is  also  in  use  for  the 
Cotton  Exchange,  at  New  Orleans;  the  most  exposed  parts  of 
the  new  city  hall,  and  the  water  tables  of  Lincoln  Park,  at 
Chicago;  many  of  the  expensive  structures  of  St.  Louis,  to  in- 
clude the  Olympic  Theater;  and  the  Custom  House  at  Louis- 
ville. Within  the  present  month  orders  have  been  received 
for  an  outfit,  amounting  to  one  hundred  and  fifty  car  loads, 
for  first-class  structures  in  the  cities  of  Philadelphia  and  New 
York. 

The  oolitic  limestone  averages  over  J)6  per  cent,  carbonate  of 
lime,  a  degree  of  purity  rarely  if  ever  surpassed,  and  scarcely 
equaled  in  the  world. 

The  stone  crops  out  with  l)old,  perpendicular  faces,  which 
record  the  standpoints  of  streams  through  the  long  ages 
during  which  they  have  been  engaged  in  hewing  out  of  solid 
rock  their  deep  valleys;  even  back  of  this  the  striie  and  erosions 
of  the  glacial  age  are  seen,  dating  back  to  the  beginning  of 
qiiarternary  time,  supposed  by  many  to  have  been  several  hun- 
dred thousand  years  ago.  This  stone  has  withstood  the  ele- 
ments and  their  disintegrating  action  during  these  long  periods, 
and  will  fully  answer  the  requirements  for  permanent  structures. 
The  strata  are  from  ten  to  twenty  feet  thick,  homogeneous  and 
of  similar  appearance  in  horizontal  or  vertical  section,  the  stone 


30  OKOLOOICAL   REPORT. 


comes  soft  from  the  quarry,  and  is  easily  sawed;  but,  being 
tough  under  the  chisel,  it  may  be  carved  with  facility  and 
rapidity  into  any  desired  ornamental  forms. 

Cement  should  not  be  used  in  connection  with  this  stone,  in 
face  work,  but  lime  used  instead. 

This  stone  may  be  confidently  recommended  for  the  erection 
of  extensive  permanent  structures. 

An  influential  public  journal  of  this  State  has  the  following 
fitting  remarks : 

"  To  conceive  fairly  what  a  good  stone  in,  yon  must  keep  in  mind  the  conditions 
under  which  it  is  to  rest  and  do  service.  In  this  climate  it  will  have  to  bear,  in 
the  direct  rays  of  a  July  sun,  a  heat  of  120°  on  the  outside,  while  inside  it  may 
not  be  more  than  70°.  This  difference  of  expansion  makes  a  tremendous  strain  on 
the  structure  of  the  stone.  In  winter  it  may  have  to  bear  an  exterior  tempera- 
ture of  20°  below  lero,  and  an  interior  heat  of  70°  above,  or  90°  of  difference, 
which  is  simply  a  gigantic  effort  of  nature  to  break  the  stone,  like  the  grip  of  a 
powerful  man  straining  a  stick  across  his  knee.  It  must  give  to  one  side  and 
another  under  the  enormous  force  applied  on  that  side  and  reduced  on  the  other. 
It  is  no  wonder  that  great  masses  of  apparently  compact,  homogeneous  rock  open 
in  cracks,  split  off*  in  layers  when  set  on  edge,  burst  into  pieces  sometimes  when 
moisture  soaks  into  undetected  crevices  and  freezes  with  a  spreading  force  that  puts 
to  shame  the  power  of  a  steam  engine  or  a  hydraulic  press.  The  damaging  power  of 
climate  on  building  material  is  well  illustrated  in  the  case  of  obelisks  of  Paris, 
London  and  New  York.  They  had  all  stood  for  3,000  years  in  the  rainless,  equable 
climate  of  the  Nile,  with  as  sharp  an  outline  of  hieroglyphics,  the  corners  as  per.- 
fectly  cut,  the  marks  of  the  chisel  as  plain  as  when  they  were  cut  in  the  quarries 
of  Syene,  by  Rameses.  But  that  on  the  Place  of  the  Guillotine,  in  Paris,  has  de- 
cayed till  the  government  has  been  forced  to  save  the  inscriptions  for  historical 
ase  by  making  plaster  fac-similes,  while  there  is  completeness  enough  left  to  assure 
accuracy.  That  on  the  Thames  embankment,  but  a  few  years  away  from  its  native 
air,  is  breaking  on  the  sharp  comers  and  minute  lines.  So  is  that  in  New  York, 
though  it  seems  but  a  month  ago — and  it  is  but  a  few  months  really — since  Lieut. 
GU)rringe  landed  it.    A  recent  publication  says : 

*'  Once  in  position,  it  was  forgotten,  until  now  some  investigating  visitor  has 
made  the  alarming  discovery  that  it  is  wearing  out.  Many  of  the  inscriptions 
are  no  longer  clear,  and  the  corners  are  becoming  rounded.  The  cause  of  this  is 
the  climate,  the  obelisk  having  been  accustomed  to  a  semi-tropical  region  and  per- 
petual heat." 

The  dilapidation  produced  by  freezing  and  thawing — the  most  rapid  disinte- 
grating/igency  in  nature — the  changes  from  dryn^  to  incessant  moisture,  from 
excessive  heat  to  cold,  the  differences  of  temperature  at  the  same  moment  between 
opposite  sides  of  the  same  block,  the  tendency  of  lamination  to  split  off*,  of  un- 
equal densities  to  force  apart,  are  all  grave  obstructions  of  the  service  that  build- 
ing stone  can  do  in  this  climate  that  would  be  very  slight  obstructions  in  more 
equable  climates.  But  we  have  stone  that  will  bear  and  resist  them  all,  and  the 
State  Geologist  very  fairly  claims  that  it  is  the  best  stone  in  the  United  States.  It 
is  what  the  new  State  House  is  made  of. 
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Table  showing  the  production  and  the  places  where  consumed, 
of  the  Oolitic  lime  stone  taken  from  the  ^Pedford,  Bloomington, 
Stinesville  and  EUettsville  quarries  for  the  years  1877  to  1881 
inclusive: 


Locality  of  the  QuABRiKii. 


Bedford,  Lawrence  County 
BloomingtoU)  Monroe  County 
Stinesville,  Monroe  County 
Blletteville,  Monroe  County 

Totals 
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25 

83 

153 
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1,087 

10,850 
138 
911 

2,914 


2,688 


3,148 


4,355 


14,813 


Cable  feet  per  car  load,  165 ;  one  cubic  foot  weight*  146  pounds. 


The  following  table  shows  the  places  to  which  the  Bedford 
stone  has  been  shipped  for  the  years  1877  to  1881  inclusive: 


Points  to  which  the  Bkdpord  J^tove  has 
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Indianapolis,  Indiana 

Other  points  in  Indiana  .... 

lUinois 

Kentucky    

Other  places  outside  of  Indiana 

Total  shipments 


1 

287 

369 

399 

456 

551 

91 

116 

126 

144 

174 

830 

1,067 

1,155 

1,320 

1,596 

166 

213 

231 

264 

319 

136 

175 

109 

216 

261 

2,062 

651 

5,967 

1,193 

977 


1,510 

1,940 

2,100 

2,400 

2,900 

10,850 


The  other  quarrien  have  shipped  about  the  same  proportion  of  their  product  to  the  above 
point«. 

The  shipment  of  eighty-three  car  loads  from  Bloomington 
indicate  the  development  of  a  new  and  important  use  of  oolitic 
limestone.  Messrs.  Dunn  &  Dunn,  from  their  quarries,  half  a 
mile  east  of  the  railway  station,  obtain  buft"  and  blue  stone  in 
strata,  respectively  six  and  seven  feet  thick,  of  superior  quality 
for  ordinary  building  purposes.  Careful  tests  show  that  it 
will  receive  and  maintain  for  interior  decorations  a  fine 
polish.      With   demand  for  the  full  amount  of  their  present 
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capacity,  they  have  shipped  the  entire  output  of  their  works  to 
Sherman  &  Fowler,  Chicago,  and  the  establishment  at  Joliet, 
Illinois,  where  it  is  sawed  in  thin  plates  or  "  boards,"  planed, 
matched  and  polished.  The  product  meets  a  vigorous  demand, 
fully  meeting  the  call  of  tasteful  decorators  for  modest  neu- 
tral tints;  and  is  used  for  wainscoting,  mantels,  pilasters, 
and  other  interior  ornaments,  as  well  as  table  tops,  etc.  The 
demand  is  newly  developed  and  constantly  increasing,  and  will 
establish  this  a  factor  in  architectural  materials.  The  follow- 
ing analysis  is  by  B.  F.  Adams,  Jr.,  made  at  the  laboratory  of 
the  State  University: 

ANALYSIS    OF    OOLITIC    LIMESTONE — BUFF     AND    BLUE. 

(From  Dunn  &  Dunn's  Quarry.) 

White  Stone, 

Specific  gravity 2.716 

Qangue  (Residue  of  nCl) 1.1527  per  cent. 

Lime  (Ca  O) 53.5499  per  cent. 

Carbonic  acid  Anhydride  (Co  2) 43.3218  per  cent. 

Magnesia  (MgO) • 4238  per  cent. 

Iron  Oxide  (Fe2  03) 2328  per  cent. 

Alumina  (A12  03) .^.       .0640  per  cent. 

Manganese  Oxide  (Mn  02) 0300  per  cent. 

Phosphoric  acid  Anhydride  (P2  05) 0455  per  cent. 

Silicic  acid  Anhydride  (Si  02) 0387  per  cent. 

Water  (H2  O)...". 5873  per  bent. 

Total 99.4465  per  cent. 

Blue  Stone, 

Specific  graivity 2.732 

Gangue  (Residue  of  IICl) 1.5571  percent. 

Lime  (Ca  0) 53.5095  per  cent. 

Carbonic  acid  anhydride  (Co  2) 43.0958  per  cent. 

Magnesia  (Mg  O) 4457  per  cent. 

Iron  Oxide  (Fe2  03) 0908  per  cent. 

Alumina  (AI2  03) 0886  per  cent. 

Manganese  Oxide  (Mn  02) 0542  per  cent. 
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Blue  Stone — Contiiuied. 

Phosphoric  Acid  Anhydride  (P2  05) 0594  per  cent. 

Silicic  Acid  Anliydridc  (Si  02) 0476  per  cent. 

Water  (112  O) 4199  per  cent. 

Total 99.8(>8(3  per  cent. 

Prof.  ViinNuys,  chemist,  of  the  Indiana  State  University, 
remarks  "the  buft*  stone  contains  more  iron  than  the  bhie,*' 
which  is  produced  by  a  filtration  of  water,  carrying  with  it 
ferric  oxide,  and  also  by  action  of  the  oxygen  of  the  air  chang- 
ing perrons  carbomite  to  ferric  oxide,  as  the  buff  is  always 
found  more  exposed  to  the  air." 

The  Survey  is  under  obligations  to  Thomas  H.  Johnson, 
M.  A.,  C.  E.,  for  the  following  discussion  of  the  building  ma- 
terials of  our  country,  and  ^^ Experiments  upon  the  Transverse 
Strength  and  Elasticity  of  Building  Stone.^'  It  is  believed  that 
this  hxtter  quality  has  not  sufficiently  engaged  the  attention  of 
ijngineera  and  l)uilders,  nor  has  the  subject  been  before  investi- 
gated with  such  thoughtful  care.  Hence,  these  labored  results, 
obtained  by  exact  mechanical  appliances,  well  adjusted  and  ob- 
served will  prove  a  discovery  of  great  value,  and  support  the 
high  estimate  herein  claimed  for  the  Oolitic  stone. 

Mr.  Johnson's  great  experience  in  the  construction  and  deter- 
mination of  railways,  bridges  and  other  structures  requiring 
strength  and  endurance  as  elements,  give  weight  and  power  to 
his  conclusions. 


3 <iKOU 
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UPON  THE 


Transverse  Strength  and  Elasticity  of  Building  Stones. 


By  THOS,  H.  JOHNSON,  C.  E.  M.  A. 


When  the  Board  of  State  House  Commissioners  for  the  State 
of  Indiana  assumed  the  duties  of  their  office,  one  of  their 
earliest  acts  was  to  investigate  the  relative  merits  of  the  difter- 
ent  building  stones  that  might  be  available  for  the  new  State 
House.  In  the  course  of  these  investigations  they  procured 
samples  of  many  building  stones,  both  from  (quarries  in  the 
State  of  Indiana  and  in  other  States.  These  samples  were  of 
two  forms,  cubes  two  inches  each  way  and  bars  one  inch  square 
and  fifteen  inches  long.  Specimens  of  the  two-inch  cubes  from 
each  quarry  were  sent  to  Maj.  Gen.  Q.  A.  Qilmore  to  be  tested 
for  resistance  to  crushing,  and  his  report  upon  the  same  was 
published  by  the  Board  of  State  House  Commissioners  in  their 
^''Report  No,  6,'*  January,  1879.  The  one-inch  square  bars  were 
placed  in  the  "Stone  Room,''  in  which  the  Board  of  Com- 
niissioners  have  accumulated  a  fine  cabinet  of  samples  of  vari- 
ous building  nuiterials.  Through  the  kindness  of  the  Board  the 
writer  was  furnished  with  samples  of  these  one-inch  bars,  so 
far  as  there  were  duplicates  in  their  collection. 

At  the  time  these  tests  were  made  the  samples  were  about 
one  year  old,  and  were  therefore  thoroughly  seasoned.  They 
were  tested  under  transverse  strain  and  the  deflection  under 
each  application  of  the  load  carefully  measured.  From  each 
deflection  so  measured,  and  the  load  producing  it,  the  Modulus 
of  Elasticity  w^as  calculated,  and  the  Modulus  of  Rupture  from 
the  load  under  which  the  specimen  broke. 

The  term  "Modulus  of  Elasticity"  is  used  by  writers  on 
strength  of  material  to  designate  tlie  iiiiti  or  standard  of  measure 
of  the  elasticity  of  a  material,  and  is  an  arbitrary  and  hypo- 
thetical  quantity.      All    materials,   however    solid    and    rigid 
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apparently,  will  stretch  under  tension,  and  shorten  under  com- 
pression, to  an  extent  which  may  be  measured  if  appliances  of 
sufficient  delicacy  be  used.  Having  found  the  rate  at  which 
any  material  will  stretch  under  a  given  pull,  we  may  calculate 
the  force  that  would  be  necessary  to  stretch  it  to  double  its 
original  length,  supposing  that  rate  of  stretch  could  continue 
without  breaking  the  material.  The  amount  of  that  force,  in 
pounds,  would  be  the  "Modulus  of  Elasticity."  The  same 
force  that  would  stretch  it  to  double  its  length  would,  if  applied 
as  a  push  or  compression,  shorten  the  piece  to  one  half  its 
length.  Under  transverse  strains,  the  amount  of  bending 
depends  on  the  amount  of  stretch  along  the  bottom,  and  short- 
ening along  the  top  of  the  bar;  and  hence  the  measured 
deflections  enable  us  to  determine  the  modulus  of  elasticity  of 
the  material. 

The  modulus  of  rupture  is  the  load  that  would  break  a  beam 
one  inch  square,  resting  on  supports  one  inch  apart,  the  load 
being  applied  at  the  center. 

The  machine  on  which  these  tests  were  made  was  constructed 
from  designs  by  the  writer,  and  consists  of  an  upright  rectang- 
ular frame,  with  a  double  cross-bar  a  little  above  the  center,  on 
which  are  two  knife-edge  bearings  on  which  to  rest  the  test 
piece.  These  bearings  are  movable  along  the  cross-bar  so  as  to 
be  readily  adjustable  to  the  length  of  the  test  piece.  At  the 
center  of  the  test  piece  is  a  saddle  carrying  a  stirrup  on  a  knife 
edge,  bearing  over  the  center  of  the  saddle.  A  dynamometer 
connects  this  stirrup  to  an  eye  in  the  top  of  a  screw,  which 
passes  through  a  hand- wheel-nut  attached  to  the  lower  cross-bar 
or  sill  of  the  frame.  The  dynamometer  has  a  capacity  of  four 
hundred  and  fifty  pounds,  and  is  graduated  to  intervals  of  five 
pounds.  By  using  a  second  pair  of  attachment  rings  for 
lighter  strains,  the  dynamometer  will  read  to  single  pounds  up 
to  fifty  pounds.  The  accuracy  of  the  readings  of  the  dyna- 
mometer was  verified  before  using  by  putting  it  in  a  Rehle 
testing  machine  and  subjecting  it  to  measured  strains  through- 
out the  whole  range  of  its  scale.  By  this  arrangement  of  sad- 
dle, dynamometer  and  screw,  each  test  piece  could  be  readily 
subjected  to  transverse  strains  of  measured  intensity. 

To  observe  the  deflections  the  following  device  was  resorted 
to:     A  cord  made  of  silk  fibres,  laid  parallel  and  wrapped  with 
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fine  metallic  wire,  was  attached  to  the  saddle  and  carried  up 
through  a  hole  in  the  cap  of  the  frame,  w^hcre  it  passed  around 
a  small  pully  on  a  horizontal  spindle,  upon  one  end  of  which 
was  a  small  plate  glass  mirror.  From  this  spindle  the  cord 
passed  along  the  top  of  the  frame,  to  a  pully  at  the  side,  from 
which  the  end  of  the  cord  hung  free,  and  carried  a  counter- 
weight which  was  adjusted  to  balance  the  weight  of  the  sad- 
dle, dynamometer  and  their  attachments,  thus  relieving  the 
test  piece  of  all  strains  excepting  those  applied  by  the  screw 
and  registered  on  the  scale.  The  counterweight  also  served  to 
hold  the  cord  taut,  and  insure  a  proper  motion  of  the  mirror, 
following  the  deflection  of  the  test  piece.  The  amount  of  the 
deflection  is  measured  by  reading,  through  the  telescope  of  an 
ordinary  transit  or  level,  a  graduated  scale  as  seen  in  the  mir- 
ror. This  scale  is  set  up  at  a  distance  of  ten  feet  from  the 
mirror,  and  admits  of  reading  the   deflections  accurately  to 

x^THJ  ^^  '^^^  inch. 

In  making  the  tests  the  piece  to  be  tested  was  first  accu- 
rately calipered  for  dimensions  and  placed  on  the  bearings. 
The  wheel  w^as  then  turned  until  the  index  of  the  dynamome- 
ter began  to  move,  showing  that  the  slack  w^as  t^ken  up  and 
that  the  test  piece  began  to  feel  the  strain.  The  whole  was 
then  slowly  backed  oft'  until  the  index  just  touched  zero.  In 
this  position  the  mirror  was  then  adjusted  to  show  the  zero  of 
the  deflection  scale  on  the  cross-wire  of  the  telescope.  Strains 
were  then  applied,  beginning  generally  with  ten  pounds,  and 
increasing  by  ten  pounds  intervals  until  rupture  occurred,  the 
deflection  at  each  incresise  of  strain  being  observed  by  an  assis- 
tant at  the  telescope. 

The  results  are  appended  both  in  tabular  form  and  in  dia- 
gram. 

As  the  pieces  differed  in  their  sectional  dimensions,  it  was 
necessary  for  more  ready  comparison,  especially  in  the  diagram, 
to  correct  the  recorded  deflections,  so  as  to  get  the  deflections 
due  to  standard  dimensions  of  one  inch  square.  This  was  done 
in  accordance  with  the  established  principle  that  the  deflection 
is  inversely  proportional  to  the  breadth  and  to  the  cube  of  the 
depth.  These  corrected  deflections  only  were  used  in  construct- 
ing the  diagram,  and  are  given  in  the  table  in  the  several 
columns  headed  "  coyr.^^ 
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The  modulus  of  rupture  was  calculated  from  the  formula 

;>•  P.  /. 
R= 

in  which  R  is  the  modulus  of  rupture,  P  the  load  producing 
rupture,  I  length,  b  the  breadth  and  d  the  depth  of  the  test 
piece,  all  in  inches.  In  this  equation  the  weight  of  the  test 
piece  is  neglected;  but  the  error  arising  from  this  is  very 
small,  and  does  not  materially  affect  the  results. 

The  modulus  of  elasticity  was  calculated  from  the  equation 

P.  / « 
E= 

in  which  E  is  the  modulus  of  elasticity,  i\  the  deflection  caused 
by  a  load  P,  and  the  remaining  factoi's  the  same  as  before. 

The  diagram  sheet  shows  three  groups  of  lines  having  their 
origins  of  co-ordinates  respectively  at  A,  B  and  C.  The  group 
A  embraces  all  experiments  on  oolitic  limestone,  in  which  the 
quarry  beds  were  horizontal,  and  the  mode  of  preparing  the 
sample  known.  Group  B  embracets  all  other  tests  except  sand- 
Btones,  in  which  the  loads  were  «o  small  and  the  deflections  so 
great  as  to  require  a  different  scale  of  platting  in  order  to  keep 
them  within  the  limits  of  the  paper.  They  are  shown  in 
group  C. 

Group  B  contains  four  experiments  on  oolitic  limestones, 
Xo8.  3,  18,  19  and  83.  Nos.  3  and  33  were  sawed  vertically 
from  the  quarry  ledge,  making  the  beds  at  right  angles  to  the 
axis  of  the  bar,  like  a  strip  sawed  off*  the  end  of  a  board. 
With  Nos.  18  and  19  the  mode  of  working  was  unknown. 

RESULTS. 

A  very  interesting  result  of  this  series  of  experiments  is  the 
apparent  relation  indicated  between  the  resoiKUU^c  of  the  sam- 
ples, and  \\\e\Ti<trcng1h  and  elasticity.  I  use  the  word  "  indicated  " 
because  it  is  imposible  to  get  an  exact  measure  of  the  resonance, 
or  to  describe  it  except  by  the  use  of  such  relative  adjectives  as 
"dull,"  "clear,"  etc.,  which  have  no  exact  meanings,  and  are 
incapable  of  mathematical  comparison. 

Each  bar  before  testing  was  held  vertically,  lightly  clasped 
between  the  thumb  and  finger,  near  one  end,  and  then  struck 
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with  somo  hard  object,  usually  another  piece  of  the  same  stone. 
Some  of  them  (notably  No.  1)  would  give  out  a  clear,  ringing, 
musical  note.  Others,  such  as  the  sandstones,  would  respond 
with  a  dull  thud,  like  dried  clay  or  putty.  Between  these 
extremes  there  were  various  degrees  of  resonance  which  could 
only  be  described  in  the  crude  way  mentioned. 

Prof.  John  Collett,  now  State  Geologist,  while  a  member  of 
the  Board  of  State  House  Commissioners,  had  repeatedly 
pointed  out  the  diiFerence  in  the  resonance  of  the  different 
samples,  and  had  urged  its  importance  as  an  indication  of  their 
relative  strength. 

Sound  waves  occurring  singly  or  at  irregular  intervals  im- 
press the  senses  as  noise y  while  regularly  recurring  waves  are 
recognized  by  the  ear  as  rmisic. 

In  order  that  a  body  shall  possess  the  property  of  resonance 
two  conditions  are  necessary.  The  particles  composing  the 
material  must  be  so  intimately  united  as  to  transmit  from  par- 
ticle to  particle  the  force  of  the  blow;  and  there  must  be 
sufficient  elastic  recoil  and  re-recoil  to  produce  sustained  vibra- 
tion. The  same  physical  properties,  therefore,  which  give  a 
material  strength  and  elasticity,  should  also  give  it  resonance 
in  a  nearly  proportional  degree. 

In  the  absence  of  a  measure  of  the  resonance,  I  may  say  that 
throughout  this  series  of  experiments,  as  nearly  as  the  ear 
could  estimate  it,  the  resonance  of  each  piece  tested  was  pro- 
portional to  the  modulus  of  elasticity  as  found  from  the  test. 

Passing  from  this  to  the  more  exact  results,  we  find  the  ynost 
striking  feature  to  be  the  very  marked  difference  between  the 
sawed  and  tool-dressed  specimens  of  oolitic  limestone.  Indeed 
when  attention  is  called  to  the  subject,  it  becomes  apparent 
that  such  difference  must  occur. 

It  is  well  known  that  a  stone,  however  large,  may  be  broken 
by  striking  a  sufficient  number  of  blows  with  a  hammer,  along 
the  line  where  it  is  desired  to  break  the  stone.  In  this  process 
the  force  of  the  blows  is  expended  in  gradually  weakening  the 
cohesion  of  the  particles  in  a  line  following  the  direction  of  the 
blows.  This  weakening  is  increased  by  eac?i  successive  blow, 
until  finally  rupture  occurs. 

If  large  stones  may  be  thus  broken,  it  is  evident  that  the 
many  blows,  needed  to  dress  a  small  sample  by  hand,  must 
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largely  affect  its  internal  condition.  The  blows,  too,  arc  uni- 
formly distributed  over  all  faces  of  the  sample,  so  that  all  parts 
of  the  interior  are  equally  affected.  The  small  dimensions  of 
test  pieces  (usually  2-ineh  cubes,  for  comparison,  and  in  this 
series  1  inch  bars),  renders  it  certain  that  the  disintegrating 
effect  of  the  tool  penetrates  throughout  the  mass.  It  should 
not,  therefore,  be  matter  of  surprise  that  the  tool-dressed  sam- 
ples show  lower  results  than  the  sawed  samples. 

It  may  be  objected  that  the  samples  sawed  and  tool-dressed 
are  from  different  quarries,  and  that  the  differences  may  be  due 
to  inherent  differences  in  the  stone,  and  not  to  the  difference 
in  the  mode  of  working.  But  a  glance  at  the  diagrams  will 
show  that  the  two  classes  separate  themselves  into  groups  too 
distinctly  marked  to  admit  of  such  an  explanation.  If  the  dif- 
ference between  the  groui)s  fell  within  the  range  of  difference 
between  individual  specimens  in  each  group,  this  objection 
might  have  force.  But  such  is  not  the  case ;  the  highest  of 
the  tool-worked  does  not  reach  the  lowest  of  the  sawed  samples. 

In  order  to  show  that  the  tool-dressing  has  in  like  maimer 
affected  the  2-inch  cubes  sent  to  Gen.  Gilmoro,  the  crushing 
strength  as  reported  by  him  is  given  in  the  last  column  of  the 
table. 

It  should  be  here  stated  that  the  cubes  and  bars  sent  from 
each  quarry,  were  in  each  case,  prepared  alike,  so  that  where 
my  samples  were  sawed  Gilmore's  were  sawed,  and  where  mine 
were  tool-dressed  his  were  also  tool-dressed,  and  his  reported 
results  have  been  classified  on  this  assumption. 

The  average  results  of  the  two  groups  are  presented  in  the 
following  table,  for  more  convenient  comparison : 

Average  Results  from  Experiments  on   Sawed  and  Tool-Dressed 

Samples  of  Oolitic  LimeMone. 


MODULUS  OF 


RL'PTUBB. 


rOMPRRSSION. 


■LA8TICITY. 


Sawed 

Tool-dresaed 

Ratio  of  tool-drensod  to  sawed 


2,338 
1,477 


63< 


12,675 
7,857 
62-%' 


4,889,480 
2,e79,4r> 
55J( 
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The  clos^o  agreoiuent  between  these  ratios  is  remarkable. 
•Referring  to  tlie  general  table  it  will  be  seen  tliat  the  average 
results  for  sawed  samples  is  obtained  from  only  four  tests,  and 
that  one  of  these,  Xo.  1,  sliows  an  exceptionally  high  elasticity. 
It  is  probable  that  if  the  number  of  samples  had  been  greater, 
this  exceptional  case  would  have  had  less  eftect  on  the  average 
modulus  of  elasticity,  which  would  then  have  been  less  than 
liere  given.  If  we  assume  tlie  average  of  the  other  three  sam- 
ples as  more  nearly  representing  tlie  general  average  elasticity 
of  that  class  of  stone,  then  the  ratio  of  the  modulus  of  elasticity 
of  the  tool-dressed  to  the  sawed  samples  would  be  62}  per  cent. 
It  would  thus  appear  that  the  disintegrating  eftect  of  the  tool 
is  equally  fatal  to  correct  results  in  experiments  on  all  modes 
of  resistance. 

These  experiments  show  that  owners  of  quarries  who  desire 
their  stone  to  be  properly  set  before  the  public  should  never 
allow  tool-dressed  samples  to  be  submitted  for  testing  purposes, 
and  that  the  results  of  tests  heretofore  published  have  no  value 
for  purposes  of  comparison,  where  the  mode  of  preparing  the 
samples  is  unknown. 

Referring  again  to  the  diagrams  it  will  be  noticed  that  the 
lines  representing  the  sandstones  and  the  tool-dressed  granites 
approximate  to  the  form  of  the  parabola,  while  the  sawed 
Oolitic  limestones,  together  with  the  Niagara  and  Devonian 
group,  are  apj)roximately  straight  lines.  The  tool-dressed 
Oolitic  limestones  show,  in  some  instances,  a  tendency  toward 
a  straight  line,  and  in  others  a  tiMidencv  toward  the  parabolic 
form. 

The  straight  line  means  that  the  elasticity  is  constant  and 
unimpaired  up  to  the  instant  of  rupture.  The  parabola  means 
that  the  elasticity  is  diminishing  with  each  successive  applica- 
tion of  the  load.  In  both  cases  the  results  are  unique.  With 
all  other  mat(^rials  that  have  been  made  the  subject  of  experi- 
ments, it  is  found  that  the  line  representing  the  test  is  approxi- 
nuitely  straight  for  the  first  portion  of  its  length,  and  parabolic 
for  the  last  portion,  the  change  from  the  straight  line  to  the  para- 
bola being  usually  well  defined,  and  marked  by  a  sharp  cusp  or 
point  on  the  line.  This  point  is  called  the  Himit  ofcla^icity^''  and 
it  marks  the  load  under  which  the  elasticity  of  the  specimen  first 
becomes  impaired.     With  the  sawed  limestones  it  would  seem 
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that  the  limit  of  elasticity  is  greater  than  the  tenacity,  and  that 
the  stone  fails  by  tension  along  its  lower  surface  before  its  elas- 
ticity has  been  impaired.  With  all  those  cases  which  show  the 
parabolic  form,  the  elasticity  had  been  impaired  by  the  tool- 
dressing,  so  that  the  limit  had  been  passed  before  they  were 
subjected  to  strain.  The  sandstones,  however,  were  sawed,  and 
the  parabolic  form  developed  by  them  was  not  the  effect  of  tools, 
but  shows  a  low  degree  of  elasticity  as  inherent  in  the  stone 
itself,  and  which  renders  them  not  well  adapted  for  beapis  or 
lintels. 

The  Oolitic  limestone,  which  forms  the  leading  feature  of 
the  foregoing  series  of  experiments,  is  so  little  known  beyond 
the  immediate  neighborhood  where  it  is  quarried,  that  it  may 
not  be  out  of  place  to  give  here  a  fuller  description  of  it  and  of 
its  character  as  a  building  stone. 

Geologically  it  belongs  to  the  St.  Louis  group  of  the  subcar- 
boniferous  period  and  has  been  formed  from  the  crushed  re- 
mains of  the  marine  shells,  corals,  etc.  These  have  been  pul- 
verized to  the  condition  of  fine  sand;  their  soluble  impurities 
washed  away,  and  their  insoluble  residue  reunited  into  solid 
rock  by  a  deposit  of  carbonate  of  lime  as  a  cementing  material. 
Its  structure  is,  therefore,  that  of  a  close  grained,  compact 
sandstone,  while  chemically  it  is  a  limestone  of  rare  purity. 

Like  the  sandstones,  it  works  freely  under  the  tool,  while 
the  homogeneity  of  its  particles  and  binding  material  enables  it 
to  be  worked  to  a  clean,  sharp  arris.  Like  the  sandstones, 
also,  and  unlike  other  limestones,  its  formation  in  the  ledge  is 
massive  and  solid ;  not  stratified  with  clay  partings.  It  has  no 
well  defined  cleavage  in  either  direction,  and  is  of  nearly  equal 
strength  whether  on  "edge"  or  on  "bed."  The  formation  is 
generally  about  forty  feet  in  thickness,  and  presents  a  solid 
face,  from  which  the  quarryman  may  choose  his  dimensions 
unrestricted  by  any  conditions  save  his  ability  to  handle  and 
transport  the  blocks.  The  Egyptian  obelisk  or  the  mighty 
stones  of  Baalbec  could  be  readily  surpassed  in  these  quarries. 

The  Indiana  Geological  Report  for  1878  gives  analyses  of 
samples  from  diffV^rent  quarries  along  the  out-crop  of  the  form- 
ation, from  White  river,  in  Owen  county,  to  the  Ohio  river  in 
Harrison  county,  showing  a  remarkable  uniformity  in  its  com- 
position.    All  the  samples  show  from  95  to  98  per  cent,  carbo- 
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Date  of  lime,  which  is  indestructible  by  ordinary  atmospheric 
influences;  while  ferric  oxide  and  alumina,  to  which  most  per- 
ishable stones  owe  their  failure,  occur  here  only  from  0.34  to 
1.00  per  cent.     This  is  a  degree  of  purity  rarely  found. 

In  so  far  as  durability  can  be  inferred  from  chemical  analy- 
sis, the  oolitic  limestone  gives  every  assurance  of  permanence, 
which  is  further  attested  by  the  perpendicular  and  unworn 
aspect  of  all  exposed  faces  along  the  out-crop  and  by  its  reten- 
tion of  tool-marks  after  forty  years  of  exposure  in  buildings. 
It  is  only  slightly  absorbent  of  moisture;  is  perfectly  free  from 
saltpeter  or  other  eflorescent  salts ;  and  its  high  degree  of  elas- 
ticity enables  it  to  resist,  without  injury,  the  otherwise  destruc- 
tive effects  of  freezing  the  absorbed  moisture,  and  of  unequal 
expansion  or  contraction  from  sudden  and  unequal  changes  of 
temperature. 

Its  rich  grey  color,  close  and  uniform  texture,  and  facility  of 
working,  both  by  hand  and  by  machinery,  make  it  extremely 
valuable  for  architectural  purposes,  and  its  assured  strength  and 
durability  make  it  especially  desirable  for  all  permanent  engi- 
neering works.  When  it  has  become  better  known  and  appre- 
ciated abroad,  it  will  form  a  prominent  item  in  the  commerce 
of  the  State.  It  is  already  beginning  to  find  its  way  to  east- 
ern markets,  and  the  recent  use  of  it  in  Mr.  Vanderbilt's  new 
residence  in  New  York  city,  will  serve  to  show  eastern  archi- 
tects its  many  excellencies. 
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^  ©  « 
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504 
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IndinnaitijlUy  Bloomin<flon  &   We»tcm  i?«i/twy,  from  Indianapolis  to  Danrifif,  III. 


c  o  » 

g| 

X  s  ^ 


0 
2 
t) 
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14 
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22 

2.S 
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38 

43 
47 


54 
59 


'2 


74 
80 
85 
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Indianola 
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Harveysburg 
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Cleveland,  ColumbuSy  Cincinnati  A  Indianapolis  Railvxiyy  from  Indianapolis  to  Galion. 
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75 
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94 

97 
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120 
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13:^ 
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Fortville 

Pendleton 

Anderson  crofwing 
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Daleville 
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C.  C  C  <fe  /.  jRy.,  from  Indvanapolist  to  Cktlion — Continued. 
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991 
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^  °  a 
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c 

at  s 
o  c 

u  •*  ♦^ 
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♦i7.01 
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Mitre  sill  of  LouiBviUe  and  Portland  Canal — upper  lock    .    .    .    .  \  3iK).0O 

IjOiiisville  depot,  top  of  ties  or  base  of  rail '  469.91 

Ohio  River  bridge,  long  span,  base  of  rail 507.70 

Jefleri4onville,  ninth  street  depot,  base  of  rail ,  453.62 

Mill  Run,  Ix'd  of  Htreani !  452.30 

"  Five  Mile  Station,"  base  of  rail 477.42 

Silver  Creek,  bed  of  Ktreaui 441.60 

Silver  Branch,  l)ed  of  stream 462.00 

Sellersburg,  base  of  rail ,  490.00 

Dividing  watershed,  original  surface !  497.00 

Silver  Creek,  Muddv  Fork,  bed  of  stream 454.50 

Hill,  base  of  rail  .  ' 507.62 

"  Slate  Cut,"  <iriginal  surface 519.50 

Memphis  Station,  bed  of  rail 500.50 
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Wolf  Run,  be«l  of  stream 506.80 
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"Sumniit"  Station,  base  of  rail ;  630.17 

"Summit  "  Station,  water  divide,  original  surface '  637.50 

"Vienna  Station,"  base  of  rail i  577.89 

"  Vienna  Station,"  Pigeon  Fork,  bed  of  stream j  558.00 

Scottsburgh,  bast^  of  rail ■  582.49 
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Langdou's  Station,  base  of  rail 552.73 

Chestnut  Ridge  Station,  base  of  rail 1  570.58 

New  Farmington,  base  of  rail '  594.00 

New  Farmington,  bed  of  stream ;  586.00 
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69.00 
56.92 


61.76 
47.81 
46.70 


41.00 

38.08 
34.56 

80.60 

29.30 

25.18 
23.20 

20.31 

15.44 
11.40 

10.68 

7.00 


1.00 
0.00 


POINT  AT  WHICH  ELEVATION  WAS  TAKEN. 


Seymour  CromiDg,  O.  &  M.  R.  B.  track 

Kockford  Htation,  baae  of  rail 

White  Biver  bridge,  baae  of  rail 

White  Biver,  bed  of  Htream 

County  Line,  JackHon  and  Bartholomew,  baae  of  rail  . 

Joneaville  Station,  base  of  rail 

Waynesville  Station,  base  of  rail 

Walesboro  Station,  base  of  rail 

White  Biver  bridge,  base  of  rail 

White  Biver,  bed  of  stream 

Columbus  Depot,  base  of  rail 

Flat  Bock  Creek,  bed  of  stream ^    .    . 

Lowell  Station,  base  of  rail 

Tayloraville,  base  of  rail 

County  Line,  Bartholomew  and  Johnson,  base  of  rail  . 

Edinburgh,  base  of  rail 

Blue  Biver,  lied  of  stream 

Water  dividing  ridee,  original  surface 

Sugar  Creek,  bed  of  stream 

Amity,  base  of  rail 

Hill  top,  base  of  rail 

Hurricane  Creek,  base  of  rail 

Hurricane  Creek,  bed  of  stream 

Franklin  Depot,  base  of  rail 

Crossing  F.  F.  &  M.  B.  B.,  base  of  rail 

Whiteland,  base  of  rail 

Locust  Grove,  highest  point  on  main  line,  base  of  rail 

Pleasant  Bun,  bed  of  stream 

Greenwood  Station,  base  of  rail 

County  Line.  Johnson  and  Marion,  base  of  rail    .    .    . 
Buck  Creek  bridge  at  Southport,  base  of  rail    .... 

Buck  Creek,  bed  of  stream 

Lick  Creek  bridge,  base  of  rail 

Lick  Creek,  bed  of  stream 

Pleasant  Bun  bridge,  base  of  rail 

Pleasant  Bun,  bed  of  stream 

Oossing  Belt  B.  B.  track,  base  of  rail 

Indianapolis,  Union  depot,  base  of  rail 
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619.99 

593.86 

696  J^2 

568.00 

601.50 

607.98 

618.00 

624.76 

642.52 

608.50 

642.62 

617.50 

650.59 

668.00 

684.00 

685.92 

661.00 

707.00 

678.50 

705.00 

746.00 

743.00 

720.00 

743.50 

747.83 

812.50 

837.77 

809.50 

824.0C 

806.0C 

770.81 

755.0( 

753.0( 

725.W 

729.0< 

705.5< 

733.85 

721. 2( 


ReicUive  Elnationn  of  Certain  Point*  on  the  Cambridge  Branch  of  tht.  J.,  M.  &  /.  /?. 

R.  Above  Average  Tide  lAveL 
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0.00 
6.38 
9.15 


POINT  AT  WHICH  ELEVATIONS  ARE  TAKEN 
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Columbus  Depot,  base  of  rail 
ClifTord  Station,  base  of  rail 
St.  Louis,  base  of  rail  .    .    . 


642.52 
676.50 
696.50 
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11.36 
12.44 


15.12 


19.15 
23.86 
29.93 

Z2M 


35.11 
37.72 
39.79 
42.19 


48.31 
49.68 


52.68 
55.12 
57.28 


63.30 


Gountv  line,  Bartholomew  and  Shelby,  base  of  rail 

Flat  Kock  Station,  baHe  of  rail 

Flat  Bock  River  Bridge,  base  of  rail 

Flat  Bock  River,  bed  of  stream 

Lewis  Creek  Station,  base  of  rail 

Lewis  Creek  bridge,  baoe  of  rail 

Lewis  Creek,  bed  of  stream 

8t.  JohnV  Station,  base  of  rail 

Shelbyville  Cropsing,  C.  I.  St.  L.  &  C.  B.  B.,  base  of  rail   .    . 

Wray's  Station,  base  of  rail 

County  line,  Shelby  and  Bush,  base  of  ^il 

Manilla  Station,  base  of  rail 

Mud  Creek  bridge,  base  of  rail 

Mud  Creek,  bed  oi  stream 

Homer  Station,  base  of  rail 

Goddard's  Station,  base  of  rail 

Summit  of  Grade,  base  of  rail 

Bushville  Station,  base  of  rail 

Croming  C.  H.  &  I.  B.  B.,  base  of  rail 

Flat  B(K:k  Biver  bridge,  base  of  raH 

Flat  Bock  Biver^  bed  of  stream 

Turkey  Creek  bridge,  base  of  rail 

Turkey  Creek,  bed  oi  stream 

Ging's  Station,  base  of  rail 

McMillan's  Station,  base  of  rail 

Plum  Creek  bridge,  base  of  rail 

Plum  Creek,  bed  of  stream 

Falmouth,  base  of  rail 

Highest  point  on  Cambridge  branch,  base  of  rail 

Bcntonville,  base  of  rail 

Simmond's  Creek,  bed  of  stream   ...  

Crossing  Ft.  Wayne,  Muncie  &  Cincinnati  B.  B.,  base  of  rail 
Crossing  White  Water  Valley  B.  B.,  base  of  rail  ...... 

Cambridge  City,  junction  P.  C.  &  St.  L.  By.,  base  of  rail  .    . 


704.41 

707.00 

710.08 

686.50 

723.94 

726.46 

713.60 

760  00 

779.99 

875.30 

905.00 

907.00 

922.96 

908.50 

923.30 

952.00 

1,002.00 

976.00 

983.68 

983.07 

966.50 

1,008.00 

995.00 

1,013.00 

1,025.05 

1,029.00 

1,016.50 

1,061.00 

1,084.03 

1,066.74 

974.50 

953.90 

952.96 

952.59 


Mdative  EleoatwM  of  Ceriain  PoinU  on  the  Madison  Branch  of  the  «/.,  AT.  &  L  R. 

jR.,  Ahofoe  Average  Tide  Level. 
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POINT  AT  WHICH  ELEVATIONS  ARE  TAKEN. 
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0.00  (  Colnmbus  defiot,  base  of  rail  . 
0.74     Haw  Creek  bridge,  base  of  rail 

Haw  Creik,  bed  of  stream  .  . 
3.00     Clifty  Creek  bridge,  base  of  rail 

Clifty  Creek,  bed  of  stream  .  . 
4.62     Wigg's,  base  of  rail 

4 — Geol. 


042.52 
635.00 
619.60 
646.GO 
613.00 
664.00 
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si 

Cog 

Sal 


5.28 
6.40 
7.06 

9.25 
9.25 
10.03 
10.03 
10.40 
10.40 
11.16 
12.12 


14.11 
16.23 
16.67 
17.04 
20.46 
21.13 
22.74 


25.93 
26.73 


31.67 
32.47 


34.85 


38.58 
42.4i 
42.88 
44.90 


POINT  AT  WHICH  ELEVATION  WAS  TAKEN. 


Bed  of  stream 

Little  Sand  creek,  bed  of  stream 

Elizabethtown,  base  of  rail 

County  line,  Bartholomew  and  Jennings,  bane  of  rail  .    . 

Hill  top  near  water  tank,  original  surface 

Summit  of  grade,  base  of  rail 

Stream  crossing,  base  of  rail 

Stream  crossing,  bed  of  stream 

Stream  crossing,  base  of  rail 

Stream  crossing,  bed  of  stream 

Summit  of  grade,  base  pf  rail 

Tannersville  or  Bock  creek,  base  of  rail 

Sand  Creek  bridge,  base  of  rail 

Sand  Creek,  bed  oi  stream 

Scipio,  base  of  rail 

Grade  summit,  base  of  rail 

Top  of  hill,  original  surface 

iQueensville,  base  of  rail      

Summit  of  grade,  ba«e  of  rail 

North  Vernon,  crossing  O.  ATM.  R.  R.,  base  of  rail     .    . 

Vernon  depot,  base  of  rail 

North  Branch  Vernon  Fork  Muscatatack,  bed  of  stream 

Bridges,  base  of  rail 

South  Branch  Vernon  Fork  Muscatatack,  bed  of  stream 

Butlers  Station,  baae  of  rail 

Summit  of  grade,  ba^^e  of  rail 

Grahams  Fork  bridge,  base  of  rail 

Grahams  Fork,  bed  of  stream 

Summit  of  grade,  Jefferson  County  line,  base  of  rail  .    . 

Dupont,  base  of  rail ' 

Summit  of  grade,  base  of  rail 

Big  Creek  bridge,  base  of  rail 

Big  Creek,  bed  of  stream 

Middle  Fork  Station,  base  of  rail 

Middle  Fork  bridge,  base  of  rail 

Middle  Fork,  bed  of  stream 

Wirt's  Station,  base  of  rail 

Highest  point  on  Madison  Branch,  base  of  rail    .    .    .    . 

N.  Madison,  top  of  incline  plane,  base  of  rail 

Madison  depot,  terminus 


616.00 
619.00 
659.30 
687.00 
721 .00 
706.86 
684.00 
645.50 
674.00 
632.60 
689.82 
680.50 
673.62 
613.00 
691.60 
716.84 
728.00 
699.00 
764.54 
738.67 
699.00 
623.20 
680.56 
6.2.50 
776.00 
790.92 
776.20 
695.00 
813.16 
795.00 
813.81 
800.50 
736.00 
824.00 
820.04 
759.00 
854.50 
892.15 
887.56 
462.51 


The  foregoing  "  T'ahU  of  Altitude^''  give  a  profile  of  the  country 
along  the  respective  railway  lines  in  the  counties  surveyed  and 
adjacent  regions.  The  survey  is  indebted  for  this  important 
information  to  the  engineers  of  these  roads,  and  T  desire  to  re- 
turn most  hearty  tlianks  for  these  valued  favors. 

On  correlation  of  tlicse  lines,  it  is  apparent  that  some  discrep- 
ancy existed  as  to  the  assumed  datum  of  surveyors,  hence,  part 
of  these  tables  are  useful  only  for  levels  of  adjacent  places. 
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GEOLOGY  OF  SHELBY  COUNTY. 


Shelby  county  was  organized  as  a  municipality,  pursuant  to 
an  act  of  Legislature,  in  1821,  and  contains  an  area  of  408  square 
miles,  or  261,120  acres.  It  is  bounded  on  the  north  by  Han- 
cock, east  by  Rush  and  Decatur,  south  by  Decatur  and  Bar- 
tholomew, and  west  by  Johnson  and  Marion  counties.  Shel- 
byville,  the  county  seat,  is  twenty-six  miles  southeast  from 
Indianapolis.  Sugar  creek.  Big  and  Little  Blue  rivers,  and 
Flat  Bock,  are  the  principal  water  courses.  These  afibrd  a  large 
amount  of  water  power,  only  a  small  part  of  which  is  properly 
utilized.  Brooks  and  creeks  ramify  into  all  parts,  affording 
stock-water  and  drainage  to  their  respective  districts. 

The  territory  of  which  this  county  comprises  a  part  was  pur- 
chased from  the  Delaware  Indians,  by  the  government,  at  the 
treaty  of  St.  Mary's,  October  3, 1818,  but  by  provisions  of  that 
treaty  was  occupied  by  the  natives,  and  not  offered  for  sale  to 
the  settlers  until  1820. 

In  its  present  state  of  improvement  and  productiveness,  it  is 
hardly  possible  to  imagine  the  situation  at  that  time.  The 
whole  region  was  covered  with  a  stately  forest  while  the  luxu- 
riant soil  filled  every  space  with  a  tangled  mass  of  bushes,  vines 
and  briers,  almost  impenetrable.  The  low  lands  and  valleys^ 
protected  from  evaporation  by  a  dense  shade,  were  wet,  swampy,, 
and  in  some  places  impassable  marshes;  without  navigable 
streams  or  other  avenues  of  commerce;  without  roads  or  even 
paths  facilitating  intercourse.  To  subdue  this  wilderness  was 
the  work  of  heroes  and  giants.  The  pioneer  fathers  bravely 
planned  and  planted  for  their  descendants.  Right  worthily  have 
their  sons  matured  their  schemes  and  made  the  wilderness  give 
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way  to  the  bloom  and  realization  of  progreflflive  civilization. 
Forests  have  been  removed;  the  soil,  mellowed  by  cultivation, 
reduced  to  productive  tilth  ;  marshes  drained ;  railways  and  good 
gravel  roads  built;  streams  bridged,  and  well  designed  churches 
and  school  houses,  visible  from  every  hill  top,  indicate  that  the 
men'of  to-day  are  trustful  guardians  of  the  future,  with  indica- 
tions of  still  higher  progress. 

The  early  settlers  of  Southern,  and  especially  Southwestern 
Indiana,  were  from  Kentucky.  They  brought  with  them  the 
pluck  and  spirit  of  their  old  homes,  but  in  the  unequal  eon- 
test  with  hordes  of  savages,  the  border  line  was  often  pierced 
and  women  and  children  exposed  to  savage,  brutal  butchery. 
At  every  signal  of  datig^,  at  every  call,  or  even  without  call, 
Kentuckians  rushed  to  the  post  of  danger,  shielding  with  their 
breasts  the  defenceless  homes  of  their  Indiana  brothers  and 
sisters,  sealing  their  devotion  with  their  blood  on  every  border 
battle-field.  This  county  was  named  in  honor  of  one  of  Ken- 
tucky's best  and  bravest  sons,  Governor  Isaac  Shelby. 

SURFACE   CONFIGURATION. 

To  the  casual  visitor  the  surface  configuration  is  uniform  and 
monotonous,  except  in  the  vicinity  of  Flat  Rock  river,  in  the 
southeastern  parts,  where  hills  and  boldly  escarped  blufts  give 
variety  to  the  view.  As  a  rule  the  uplands  slope  gently  to  the 
rivers  and  creeks,  presenting  to  the  observer  a  great  plain, 
nearly  level,  but  with  gentle  undulations  hardly  suflicient  to  dis- 
charge the  rainfall,  without  artificial  drainage.  The  upland  di- 
vides attain  a  pretty  uniform  .elevation  of  900  feet  above  the 
ocean.  The  valley  streams  are  usually  from  100  to  175  feet 
lower.  In  some  regions  soils  are  made  up  from  the  destruction 
of  local  rocks,  hence  lean  and  thin,  or,  in  other  parts,  the  stiff, 
cold  clays  of  uimiodified  glacial  drift  prevail.  Remote  from  great 
rivers  or  actual  beds  of  water,  one  is  astonished  to  find  almost 
the  whole  surface  of  the  county  covered  with  alluvium,  either 
ancient  or  modern.  This  explains  at  once  the  uniform  depth 
and  fertility  of  the  soil,  and  asks  what  great  floods  of  water 
and  ice  plowed  out  these  valleys,  contrary  to  the  usual  west- 
south  direction  of  the  drift,  and  afterwards  covered  the  hill  tops 
and  glacial  drift  with  the  clay  sands  of  the  loess? 
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ALLUVIUM. 

The  forest  mould  and  peaty  soils  are  caused  by  the  decay  of 
leaves,  grass  and  other  vegetable  remains.  The  alluvial  loams 
of  creeks  and  river  bottoms,  are  due  to  causes  now  in  action. 
Water,  in  swift  motion,  grinds  rolling  rocks  and  pebbles  to 
sand  and  clay,  a  slow,  but  sure  and  mighty  mill,  and  these,  by 
floods,  are  spread  upon  the  overflowed  lands,  blessing  them 
with  renewed  fertility.  These  deposits  are  from  two  to  ten, 
and,  on  the  larger  streams,  twenty  feet  in  thickness,  and  make 
a  soil  of  unrivaled  fertility,  always  productive  and  command- 
ing full  prices. 

LOKSS. 

Going  back,  in  order  of  time,  was  a  period  when  a  great  lake 
of  fresh  water  covered  southwestern  Indiana,  and  adjoining 
regions  in  Illinois,  Kentucky,  Missouri,  etc.  A  sub-tropic  or 
tropic  climate  prevailed.  A  southern  vegetation  was  known 
to  exist,  with  the  Elephant,  Megalonyx,  Peccary,  etc.  This 
lacnstral  deposit  in  these  parts  exhibits  a  summit  level  of  about 
800  feet  above  the  ocean;  hence,  shallow  on  the  elevated  plat- 
eaus and  dotted  with  island  hills,  it  deeply  covered  with  its 
waters  the  valleys  previously  eroded.  The  inflowing  streams 
gave  rise  to  slow  currents,  so  that  the  deposits  are  often  finely 
and  distinctly  laminated.  Few  or  no  pebbles,  only  fine  sands 
are  found  even  upon  its  shores,  for  the  temperature  did  not 
permit  the  transporting  agency  of  ice.  The  loess  deposit  is 
seen  on  many  of  the  highlands  of  the  county,  and  is  well  ex- 
hibited in  the  wagon  road  cut  at  the  hilltop  near  Mt.  Auburn 
Long  exposure  to  rainfall  and  other  atmospheric  conditions  has 
removed  most  of  the  deposit  from  the  slopes,  and  its  material 
modified  by  fluviatile  action  largely  forms  the  tenacious  soil  of 
the  "flat  woods,"  or  enriched  by  coarse  sand,  the  loams  of  the 
river  bottoms.* 

GLACIAL    DRIFT. 

The  surface  features  of  the  county  are  largely  due  to  the 
agencies  of  the  great  Ice  age.  The  underlying  rocks  by  paralel  - 
lism  of  laminae  and  strata,  indicate  that  when  upheaved  from 

*  Bottoms  are  the  meadow  lands  bordering  on  streams  subjected  to  anoient  or  modern 
oTerflow. 
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their  ocean  birthplace  the  general  surface  was  nearly  level  and 
now  their  general  elevation  would  exhibit  a  line  1,000  to  1,100  feet 
above  the  ocean,  drawn  from  the  highest  points  in  Rush,  De- 
catur and  Shelby  westward  to  the  knobs  of  Brown  and  Johnson 
counties ;  the  intervening  valleys  being  800  to  500  feet  deep.  The 
hard-pan  clays,  gravel,  and  boulders  indicate  the  transporting 
and  erosive  powers  of  that  slow,  solemn  river  of  icy  mystery^ 
and  its  summer  sluices  of  torrent  water  which  has  so  wonder- 
fully moulded  the  contour  and  blessed  the  soil  of  Indiana. 

These  phenomena  have  heretofore  been  attributed  wholly  to 
the  great  northern  ice  flow,  whose  foot-marks  are  engraved 
with  planished  surfaces,  furrows  and  striae,  on  many  of  the 
enduring  sand  and  limestones  of  the  State,  northeast  and 
northwest  of  this  point;  and  whose  crest  is  recorded  on  Bean 
Blossom  ridge  of  Brown  county,  measuring  an  indefinite  length 
north,  and  a  thickness  of  at  least  400  feet.  With  resistlesa 
power  this  great  flow  of  nature  cut  down  or  overrode  hills  and 
divides,  filling  up  previous  valleys  and  water  courses,  and 
brought  an  immense  burden  of  gray  and  white  boulders  and 
gravel  from  the  granitic  regions  of  Upper  Canada,  conglom- 
erate pudding  stones,  traps  and  virgin  copper  from  Lakes. 
Huron  and  Superior,  coal  measure  sandstones  and  fossils  from 
Michigan,  Silurian  and  Devonian  rocks  and  identifying  fossils, 
from  Canada,  Michigan,  Wisconsin,  Illinois  and  Northern 
Indiana.  The  line  of  approach  can  be  traced  as  easily  as  the 
Indian  follows  the  footsteps  of  his  enemy,  and  the  boon  granted 
by  this  grinding  intermixture  of  crushed  material  from  all  the 
paleozoic  strata  is  indicated  by  the  wonderful  and  unrivaled 
fertility  of  our  modified  drift  soils. 

As  a  rule  the  Northern  ice  flow  filled  up  ancient  valleys  and 
river  beds,  as  was  determined  by  test  bores  and  shafts  in  Knox,. 
Clay,  Putnam,  Vigo,  Fountain  and  Tippecanoe  counties,  and 
as  may  be  recognized  in  the  sand  and  gravel  pits  near  Wal- 
dron ;  pushing  into  such  valleys,  dividing  hills  and  the  masses 
of  material  beneath  and  at  the  foot  of  the  glaciers  and  forming 
innumerable  lakes,  which  dotted  the  entire  surface  of  the 
State.  At  other  times  the  ice  flow  followed  North  and  South 
valleys,  or  depressions  parallel  with  the  outcrops  of  the  geolog- 
ical formations,  as  the  rocks  were  more  or  less  easily  eroded 
by  it  and  the  existing  conditions. 
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But  all  these  elements  and  agencies,  set  forth  more  fully  in 
previous  reports,  can  not  account  for  the  results  exhibited  in 
this  and  adjoining  counties. 

1.  The  trend  of  the  streams  and  valleys  do  not  coincide 
with  the  dip  of  the  underlying  rocks.  On  the  other  hand,  with 
slight  Southern  deflections,  they  are  parallel  with  the  Western 
ext^jnsion  of  the  axis  of  Lake  Erie,  and  parallel  with  the  gen- 
eral trend  of  the  great  valleys  or  benches  crossing  the  State 
from  East  to  West.  In  former  reports*  on  Knox,  Owen,  Put- 
nam and  Montgomery  counties,  isolated  facts  were  given, 
which,  massed  as  cumulative  e\idence,  seem  to  comiirm  a  first 
glacial  time,  with  flow  from  some  Eastern  point  of  dispersion. 

2.  The  Northern  ice  flow  brought  white,  gray  and  black 
granites,  and  a  multitude  of  specimens,  positively  indicating  the 
line  of  transit  by  Lakes  Michigan  and  Superior.  In  Shelby 
county  few  such  rocks  are  found,  but  instead,  massive  boulders, 
from  small,  to  six,  eight  and  ten  feet  in  diameter,  are  con- 
stantly, abundantly  seen  in  the  Southern  parts,  of  red  felspathic 
granite,  enough  laminated  to  fix  their  gneissic  or  sedementary 
origin,  closely  resembling  the  red  granites  of  Lower  Canada 
and  Vermont.  With  them,  have  been  found  in  the  State,  a 
few  fragments  of  crystalline  magnetic  iron  ore,  similar  to  the 
Andirondack  ores,  near  Champlain,  and  many  biscuit-shaped 
fragments  of  Medina  sandstone,  so  common  on  the  shores  and 
ancient  beaches  of  Lake  Ontario,  and  more  frequently  Devon- 
ian corals,  which  are  held  typical  of  the  Devonian  age,  in  the 
bed  of  Lake  Erie  and  Canada. 

These  facts,  taken  as  a  whole,  seem  to  establish  the  extension 
of  a  first  glacial  drift  from  an  extreme  eastern  j)oint  along  the 
axis  of  Lake  Erie  across  the  State  of  Indiana,  although  the 
second  north-south  flow  blotted  or  deeply  hid  nearly  all  the 
previous  land  marks.  The  writer  submits  these  inferences,  in- 
viting observation  of  more  facts,  which  may  confirm  or  reject 
his  theory  here  set  forth. 

An  inspection  of  the  map  of  the  State  discloses  the  fact  that 
the  valleys  of  the  actual  streams  crossing  the  county  from 
north-east  to  south-west,  have  their  sources  near  the  eastern 
boundary  of   the    State,  and  a  water-shed,  or  general  valley 

•S«elnd.  Geol.  Reports,  1875,  pp.  305.  :J06,  364,  370,  424,  425.  Rep.  Statistics  and  Qool., 
188D»pp.400,401. 
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cxtcndR  from  the  dividing  ridge  in  Rush  county  to  a  similar 
divide  in  Hendricks  county,  conducting  a  central  water-shed 
distinct  from  those  of  the  Wabash  and  Ohio,  with  bluffs  at  the 
extreme  barriers  1,000  to  1,200  feet  above  the  ocean,  and  with 
a  valley  depth  of  300  to  500  feet.  Over  much,  or  all,  the  in- 
cluded space,  at  various  depths  are  beds  ot  gravel,  sand  and 
clays,  showing  that  the  whole  infeluded  area  has  been  subject  to 
the  denuding  and  modifying  energy  of  currents  of  fresh  water. 
This  is  especially  true  of  Shelby  county.  Beds  of  gravel  and 
sand  are  remarkably  defined  at  Waldron  and  St.  Paul,  and  in 
all  the  northwestern  area;  the  irregularity  of  these  pockets,  of 
greater  or  less  extent,  often  interrupted,  very  often  partially  re- 
moved, leaving  mounds  and  knolls  as  the  outliers  at  Waldron 
and  St.  Paul,  indicates  an  inconstant  stream,  at  one  season  with 
gentle  current  carrying  only  pebbles,  sands  and  clays,  but  in 
the  spring  and  summer,  the  season  of  melting  ice,  a  mighty 
flood,  with  furious  currents  and  sufficient  volume  to  tear  loose 
from  the  foot  of  the  eastern  glaciers  great  bergs  and  floating 
islands  of  ice,  competent  to  bear  the  bowlders  of  red  feldspathic 
granite,  some  of  which  contain  300  cubic  feet,  and  would  weigh 
from  40,000  to  60,000  pounds,  and  are  common  on  denuded 
points  in  the  south  part  of  the  county. 

COLLBTT   GLACIAL   RIVER. 

Crossing  the  western  bounds  of  the  county,  this  great  stream: 
of  water  and  icebergs  impinges  against  and  is  obstructed,  by  the 
liilly  district  of  Johnson  and  Brown  counties  having  an  eleva- 
tion of  400  to  500  feet  above  the  valley,  and  is  deflected  south 
perpendicular  to  the  dip  or  along  the  strike  of  the  rocks  to  the: 
southern  boundary  of  the  State  at  Jeftersonville.  This  valley 
is  a  wonderful  exhibition  of  energy  and  forces  which  have 
ceased  to  exist.  The  volume  may  be  estimated  by  the  amount 
of  the  erosion,  which  exhibits  a  width  of  five  to  ten  miles,  and 
deptli  of  300  to  500  feet  as  measured  by  the  wall-like  bluffs  of 
the  adjoining  high  lands.  The  mighty  ships  which  sailed  upon 
this  river  sea  were  silvery  bergs  of  ice,  scattering  bowlders 
along  its  shore  line,  or  in  its  depths  as  discovered  in  deep  wells 
in  Scott  and  Clark  counties,  its  broad  eastern  pathway  indi- 
cated  by   lower   silurian   fossils,  found   in  Ohio  and  Eastern 
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Indiana.  Economically  it  furnishes  an  inclined  plane,  utilized 
as  the  roadway  of  the  railroad  from  Indianapolis  to  Jeffersou- 
ville.  In  the  course  of  ages  the  valley  was  tapped  by  newer 
lines  of  drainage  along  the  dip  of  the  rocks  by  the  east  branch 
of  White  river,  and  the  old  bed  silted  up  at  and  near  Seymour 
in  Jai^kson  county,  depositing  during  this  transition  period  of 
alternate  eddy  and  current  the  vast  hills  and  ridges  of  sand 
peculiar  to  that  vicinage. 

John  L.  Campbell,  L.  L.  D.,  of  the  National  Geodetic  wur- 
veyj  to  whom  I  am  indebted  for  many  valuable  sugges- 
tions and  observations,  on  examination  found  this  depression 
to  exactly  correspond  with  the  line  he  was  directed  to  prepare 
for  survey,  [and  greatly  facilitating  geodetic  triangulation]  has 
given  it  the  name  of  "The  Oollett  Glacial  River,"  and  kindly 
furnished  the  following  letter  of  explanation : 

Wabash  Ca)LLKiik,  December  14,  18S1. 
John  Collett,  Pii.  D.,  State  GeologiM, 

Dear  Sm: — In  the  spring  of  1S78,  in  discussing  the  field  for  the  United  States 
Geodetic  Survey  in  this  State  south  of  Indianapolis,  you  directed  my  attention  to 
the  section  along  the  general  line  of  the  Jeffersonville,  Madison  and  Indianapolis 
Railroad  as  specially  remarkable  for  the  terminal  glacial  action  which  gave  the 
country  the  general  character  of  an  extended  valley. 

In  my  first  geodetic  report  I  took  the  liberty  of  naming  this  section  "CoUetl 
GladaL  Hiverj^  as  a  proper  acknowledgment  of  your  right  of  discovery. 

An  interesting  question  of  State  topography  is  the  determination  of  tl\e  sources 
and  borders  of  this  extinct  river. 

The  terminal  line  of  the  great  glacier  at  the  time  of  the  formation  of  the  river 
probably  was  not  far  south  of  IndianapoliH.  This  glacier  rented  on  a  bed  approxi- 
mately 1,000  feet  above  the  level  of  the  sea. 

The  west  bank  of  the  river  is  well  defined.  The  hills  ten  miles  west  of  Kdin- 
barg  have  summits  900  feet  above  sea  level.  These  hills  may  be  taken  as  the 
starting  point.  Southward  we  find  the  summits  west  of  Columbus  are  950  feet 
above  the  ocean. 

The  summit  of  the  sand  hills  in  Jackson  county  are  only  fifty  feet  lower,  while 
the  tope  of  the  knobs  in  Washington,  Olark  and  Floyd  counties  rise  again  to  960 
feet.  At  Spurgeon's  Hill,  on  the  line  of  the  L.,  N.  A.  and  C.  railroad,  the  Aneroid 
barometer  indicated  1,010  feet  above  sea  level. 

The  general  direction  of  the  bank  is  south,  with  a  slight  l)earing  to  the  east  in 
the  southern  part  of  the  State. 

The  following  table  of  hill  summits,  reduced  approximately  to  sea  levels,  gives 
clearly  the  western  bank  of  the  river: 

WoodrafT's,  township  1 1  north,  range  4  east 890 

Crooks',  township  10  north,  range  4  east 940 
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Taylor's,  township  9  north,  range  4  east 940 

Conners',  township  8  north,  range  4  east 940 

Baughman'fl,  township  5  north,  range  4  east 920 

Finiey*8,  township  *2  north,  range  6  east 960 

Round  Top,  township  1  north,  range  6  east 980 

Top  Knob,  at  six-mile  switch  L.,  N.  A.  and  C.  railroad 950 

The  outline  of  the  eastern  bank  is  not  so  well  defined  as  the  western.  The 
limits  may  be  approximately  determined  from  the  following  altitudes : 

Clarksburg,  (hill  north  of,)  township  14  north,  range  6  east 870 

Auburn  Hill,  township  11  north,  range  6  east 880 

Fairview,  township  3  north,  range  7  east *  650 

Guinea  Knobs,  lot  288,  Clark's  grant 750 

Charlestown,  lot  117,  Clark's  grant 600 

The  surface  of  the  ground  at  Greensburg,  on  the  Cincinnati,  Indianapolis,  Chi- 
cago and  St.  Louis  railroad  is  960.  The  summit  level  at  Sunman,  and  westward, 
on  the  same  road,  is  1,015. 

The  flat  table  lands  near  North  Madison,  on  the  J.,  M.  &  I.  R.  R.  is  880  feet. 

The  profile  of  the  J.,  M.  &  I.  R.  R.  shows  the  general  character  of  the  remarka- 
ble valley  caused  by  this  glacial  river,  and  further  modified  by  the  present  system 
of  water  courses : 

Indianapolis 721 

Greenwood 840 

Franklin 740 

Edinburg 683 

Columbus 632 

Seymour 600 

Scottsburg 570 

Henryville 500 

Sellersburg 470 

Jefiersonville  depot 440 

The  elevations  from  Columbus  to  Sevmour  were  taken  bv  the  Aneroid  barometer; 
from  Indianapolis  to  Columbus  from  the  railway  survey. 

The  difference  of  level  between  Vienna  and  Henryville,  on  the  J.,  M.  &  I.  R. 
R.,  is  seventy  feet,  and  the  distance  between  the  Knobs  proper,  on  the  west,  and 
the  Guinea  Knobs,  on  the  east,  is  only  five  miles.  At  this  locality  the  glacial 
river  must  have  been  narrow  and  rapid.  The  great  falls  here  doubtless  contributed 
one  of  the  grandest  features  of  this  most  wonderful  pre-historic  river.* 

This  wide  valley  wa«  cut  in  the  otherwise  level  plane  by  the  mighty  river,  wide 
and  deep,  whose  life  continued  during  the  melting  of  the  glacier,  in  the  period  in- 
termediate between  the  geologic  and  the  modern,  but  its  tracings  furnish  an  inter- 
esting feature  in  the  topography  of  the  State. 

Very  truly  yours, 

J.  L.  Campbell. 

*  We  propose  to  name  this  locality  Campboirs  V&Us.—CoUett. 
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GENERAL  SECTION. 

1.  Recent  alluvium 20  to  10  ft. 

2.  Ancient  alluvium 50  to  10  ft. 

3.  Lacustral  Loess 0  to  10  ft. 

4.  Glacial  drift ....20  to  50  ft. 

Devonian, 

5.  Maguesian   limestone,  upper  beds  of    Geneva 

limestone,  Corniferom 38  ft. 

6.  Rubble  stone  of  Waldron  and  top  of  St.  Paul 

quarries,  Comiferous? 0  to  14  ft. 

Upper  Silurian. 

7.  Blue  shale,  Waldron  fossil  bed,  Niagara 7  ft. 

8.  Blue  limestone,  iVia^rara 9  ft. 

9.  Cherty    limestone,   top    of    St.    Paul    quarry, 

Niagara 8  ft. 

10.    Laminated  quarry  strata  at  St.  Pauls,  Niagara.,  54  ft. 

Total 191ft. 

RECENT  GEOLOGY. 

The  general  section  is  an  exhibit  of  all  the  strata  and  de- 
posits of  the  county  gathered  from  widely  separated  stations. 
The  beds  of  recent  or  ancient  alluvium  have  been  generally 
referred  to  in  the  preliminary  topographical  description  of  the 
county.  For  specific  information  the  survey  is  indebted  to 
Mr.  David  Louden  for  a  statement  of  facts  of  high  interest  to 
science,  but  even  more  valuable  economically  to  those  who 
desire  pure  water  free  from  organic  matter  from  the  lower 
beds.  Mr.  Louden  has  bored  more  than  a  thousand  wells  in 
diflferent  parts  of  the  county.  In  the  valley  of  Lewis  and 
Slash  creeks,  the  wells  sought  water  above. the  boulder  clay,  and 
along  the  bluffs  or  edges  of  these  valleys  and  were  from  12  to  18 
feet  deep,  but  along  the  center  of  the  valley  required  a  depth 
of  25  to  35  feet,  or  20  to  25  feet  below  the  present  bed  of  the 
creek,  showing  that  the  ancient  valley,  2  to  3  miles  wide  had  a 
riverway  eroded  through  the  boulder  clay  to  a  depth  of  30  to 
70  feet  as  compared  with  adjoining  highlands  or  bluffs. 
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Average  Section  of  Wells  on  Lewis  and  Slash  Greeks. 

Black  peaty  soil 6  ft- 

\ellow  clay 2  ft. 

Sand  and  fine  pebbles 27  ft. 

Total 85  ft. 

A  similar  state  of  afiairs  exists  in  the  beautiful  and  product- 
ive valley  of  Blue  River,  as  is  shown  by  the  following: 

Average  Section  of  Blue  River  Valley. 

Alluvial  loam ' 2  to    6  ft. 

Yellow  clay 2  to    6  ft. 

Sand  and  fine  gravel 80  to  28  ft. 

Total*. 85  ft. 

A  well  made  for  Jacob  Henry  gives  the  following  exhibit: 

ScQiion  at  Manilla. 

Soil • 3  ft. 

Yellow  loamv  clay 7  ft. 

Loamy  sand 10  ft. 

Boulder  drift  blue  clay  47  ft. 

Fine  quicksand 8  ft. 

Snow  white  sand 1  ft. 

Gravel  and  sand 2  ft. 

Total 78  ft. 

Water  was  here  as  usual  at  the  bottom  of  boulder  clay,  found 
in  large  supply,  neither  increasing  in  wet  years  nor  decreasing 
at  time  of  drouth.  It  rises  to  within  one  foot  of  the  surface, 
and  indicates  a  perennial  fountain  of  pure  water. 

A  well  on  the  adjoining  farms  of  Arbuckle  and  Mills,  shows 
the  following: 

Section  in  Drift    West  of  Manilla. 

Soil 2  ft. 

Clay 88  ft. 

Quicksand 8  ft. 

Blue  clay 5  ft. 
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Section  in  Drift    West  of  Manilla — Continued. 

day  and  gravel 3  ft. 

Boulder  clay 17  ft. 

'Sand  and  gravel 3  ft. 

Blue  boulder  clay 57  ft. 

Total 123  ft. 

All  these  bores  indicate  a  probability  of  an  abundant  supply 
of  pure  water  below  the  glacial  or  boulder  clay. 

At  the  residence  of  W.  E.  Teal,  in  the  south-west  part  of  the 
county  seat,  a  bore  gave  the  following  results — ^commenced 
twelve  feet  above  low  water  in  Blue  River: 

ShelbiimUc   Well 

Alluvial  soil 8  ft. 

Gravel ;..-iv.,  2  ft. 

Fluvatile  silt :.t.:.:^^  1  ft. 

Boulder  clay 40  ft. 

Sand  and  line  gravel 1  ft. 

Limestone 1  ft. 


Total 53  ft. 

The  following  section  shows  the  depth  of  the  ancient  river 
valley  in  one  of  the  lowest  points,  the  farm  of  Wm.  Rouse,  S. 
E.  i  Sec.  3  T.  13,  li.  5,  near  N.  W.  corner  of  Sugar  Creek 
Township,  a  region  of  level,  rich,  agricultural  farm  land : 

Section  of  Aucient  Alluvium. 

Black  soil 25  ft. 

Clay  and  sand 2  ft. 

Gray  clay  and  gravel 10  ft. 

Quicksand 3  ft. 

Gravel,  fine,  no  bottom 5  ft. 

Total 45  ft. 

At  Waldron,  an  elevated  station,  the  ancient  fluviatile  action 
18  well  developed. 
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Section  in   Wells  ai   Waldron, 

Soil  and  loam 4  ft. 

Yellow  clay 6  ft. 

Sand  and  gravel — ^fluviatile 14  ftw 

Gray  clay 1  ft. 

Soft  eddy  clay — ^plants 27  ft. 

Sand — snow  white 1  ft. 

Flat  biscuits — Medina  sandstone 3  ft. 

Total 56  ft. 

In  the  northeast  corner  of  the  county  a  well  bored  gives  the 

following: 

Section  af  Grwynnville. 

Soil 3  ft. 

Yellow  clay.   Loess? 6  ft. 

Sand,  Lacustral •  10  ft. 

Bowlder  clay 35  to  47  ft. 

White  (and  black  magnetic)  sand 1  *ft. 

Gravel  and  sand 8  ft. 

Total... 70  ft. 

The  ancient  and  recent  alluvium  of  the  river  beds  gives  this 
exhibit,  of  alluvial  deposits  east  of  the  railway  in  the  south- 
western parts : 

Section  in  AUuvium  at  Flat  Rock  Station, 

Loamy  soil 3  ft. 

Yellow  clay : 10  to  15  ft. 

Sand 5  ft. 

Gravel 1  ft. 

Gray  clay 1  ft. 

Silt — ^fine   clay   and   sand, — Lacustral,  deep,    still 

water  deposit 19  ft. 

Total 44  ft. 

Other  wells  in  the  same  vicinity  find  limestone  at  a  depth 
of  60  to  70  feet,  passing  through  similar  deposits,  and  show  an 
extreme  erosive  depth  here. 
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The  **Haw  Patch,"  a  great  alluvial  plain  of  wonderful  fertil- 
ity in  the  southwestern  part  of  Shelby  and  the  northwestern 
part  of  Bartholomew,  has  been  pierced  by  wells  to  a  depth  of 
60  to  70  feet.  It  presents  a  similar  general  section,  indicating, 
first,  the  erosive  action  and  confluence  of  an  ancient  affluent 
to  the  great  glacial  river  before  Flat  Rock  river  was  in  exist- 
ence; second,  the  gradual  silting  up  of  the  channel  by  decrease 
of  water  or  change  of  current,  and,  thence  the  deposit  of 
underlying  yellow  clays  and  loess,  during  the  subsequent 
lacuBtral  period. 

Section  in    Warner's    Well. 

(Two  miles  west  of  Flat  Rock  Station,  section  32,  township  11, 

range  6.) 

Soil 3  ft. 

Yellow  clay — Loess? 2  ft. 

Yellow  sand— Loess? 30  to  20  ft. 

Black  muck ^ 2  ft. 

Snow  white  clay J  ft. 

Dark  sand 4  ft. 

Dark  clay i  ft. 

Gravel  washed  clean 3  ft. 

Total 35  ft. 

Section  in  Scotfs    Well. 

(Near  Flat  Rock  Station,  section  27,  township  11,  range  6,  and 

within  ten  feet  of  river.) 

Soil 3  ft. 

Yellow,  clay 3  ft. 

Gravel  and  sand,  level  of  stream 10  ft. 

Gravel  and  dust,  absolutely  dried 27  ft. 

Gray  clay J  ft. 

White  sand i  ft. 

Gravel 3  ft. 

Limestone 0  ft. 

Total 47  ft. 
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These  bores  show  an  erosion  to  a  depth  of  thirty-seven  to 
forty  feet  below  the  present  deepest  channel  of  the  river.  The 
greatest  thickness  of  the  glacial  or  bowlder  clays  are  shown  in 
the  following: 

Section  one  mile  weM  of  Mt.  AvJmrn, 

(On  farm  of  J.  M.  Collins,  river  bottom.) 

Soil 4  ft. 

Yellow  clay 6  ft, 

Sandy  clay 10  ft. 

Bowlder  clay 80  ft. 

White  sand 1  ft. 

Sand  gravel 7  ft. 

Limestone 0  ft. 

Total 108  00 

This  shows  the  ancient  river  bed  had  a  depth  of  fifty  feet 
below  low-water  mark  of  Blue  river. 

HOT    WELLS. 

The  construction  of  deep  wells  discovered  the  existence  of 
thermal  water  quite  unexpectedly.  Although  this  fact  has  not 
attracted  much  attention,  it  is  of  economic  importance.  It  is 
a  well  known  fact  that  at  the  level  of  perpetual  spring  water  a 
constant  temperature  of  52®  F.  is  maintained  in  this  latitude; 
thence  downward,  the  temperature  becomes  higher  with  reg- 
ular increments,  and  in  this  State  the  rate  of  increase  has 
been  found  to  be  1°  F.  for  each  space  of  79  feet  of  depth.  By 
this  law  we  may,  without  estimating  the  cooling  effects  of  the 
stony  walls  of  the  fissure  and  the  inflow  of  surface  water,  safely 
conclude  that  a  change  of  28®  F.  indicates  the  source  of  supply 
at  a  depth  of  2,212  feet. 

The  Shelby ville  thermal  well  was  put  down  in  December, 
1870,  in  the  east  part  of  the  city,  near  Little  Blue  River  bridge. 
At  a  depth  of  eighteen  feet  the  water  was  found  to  be  warm, 
and  at  the  bottom,  twenty-four  feet  from  the  surface,  a  con- 
stant temperature,  winter  and  summer  of  76®  was  maintained. 

The  Barlow  thermal  well  is  near  Barlow's  Mills,  Sec.  3,  T. 
13,  R.  6,  nearly  four  miles  west  of  Shelby  ville.     An  old  well. 
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twenty-three  feet  deep,  at  the  residence  of  Henry  Barlow,  had 
been  used  for  househokl  purposes,  and  was  favorably  known 
for  furnishing  cold  water,  52®  F.  Suddenly  the  water  became 
warm,  and  no  longer  desirable;  the  thermometer  indicating 
65®  F.  A  pipe  was  driven  in  November,  1870,  from  the  bot- 
tom, through  fine  sand  and  pebbles,  resting  in  a  bed  of  gravel, 
to  a  depth  of  sixteen  feet,  or  thirty-nine  feet  from  the  surface. 
The  water  was  found  to  have  a  temperature  of  80°  F.,  and  dur- 
ing the  next  winter  attained  a  maximum  heat  of  86°.  These 
wells  were  excavated  for  potable  water  only,  and  being  unfit 
for  this  use,  were  neglected  and  allowed  to  be  filled  up.  K 
found  permanent,  these  springs  will  invite  the  attention  of 
those  needing  hot  baths,  and  suggest  that  it  would  be  cheaper 
(and  surely  more  efllcacious)  to  use  the  thermal  waters  of 
Shelby  county,  than  the  distant  hot  springs  of  Southern 
regions. 

PALEOZOIC   GEOLOGY. 

The  rocks  of  this  county  comprise  a  portion  of  the  strata  of 
the  Devonian  and  Upper  Silurian  formations,  and  exhibit  in 
outcrop  a  single  group  of  each;  the  line  of  demarkation 
between  the  two  formations  will  hereafter  be  seen  to  be  the  top 
of  the  Blue  Shale  fossil  bed. 

DEVONIAN    AGE. 

Corniferous  Group, 

The  rocks  of  this  age,  although  in  some  force,  generally 
contain  but  few  fossils,  obscurely  replaced  with  calc  spar,  as  in 
the  Magnesian  limestone,  No.  5  of  general  section,  east  of 
Flat  Rock  Station,  at  Geneva,  and  thence  to  the  railway  bridge 
at  St.  Paul.  These  rocks,  although  unfit  for  masonry,  are  of 
great  economic  importance,  as  will  be  later  seen,  furnishing  a 
lime  which  invites  the  attention  of  manufacturers  and  archi- 
tects. 

At  a  few  localities,  as  at  Waldron  and  a  short  distance  above 
Geneva,  a  rubble  stone  occurs,  in  convenient  layers  between 
the  fossil  beds  and  the  magnesian  limestone,  of  excellent  qual- 
ity and  well  suited  for  walls,  hammered  masonry,  etc.,  and 

extensively  used  for  fence  posts.     No  fossils  were  seen,  but  it  is 
5— Gbol, 
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probably  of  Devonian  age  as  well,  and  together  they  represent 
the  corniferous  group  here.  These  rocks  probably  cap  all  the 
hills  in  the  southern  parts,  although  hidden  by  clays  and  soils; 
it  is  probable  that  outliers  of  the  black  Marcellus  shale  of  the 
Hamilton  group  may  yet  be  discovered  by  deep  bores  or  wells 
in  the  extreme  western  parts,  though  now  deeply  covered 
with  drift  soils  and  consequently  unseen. 

At  a  few  localities  in  the  southeastern  corner  of  the  county 
and  the  contiguous  portions  of  RusTi  and  Decatur  counties,  the 
identifying  fossils  given  in  the  following  lists  were  seen: 

List  of  Fossils  found  in  Sheiby  County . 
DEVONIAN  AGE. 
CORNIFEROUS  GROUP. 

RADIATA. 

• 

Amplexus  yandcUi Edwards  &  Haime. 

Blothrophyllum  decorticatum Billings. 

Cystiphytlum  americanum Edwards  &  Haime. 

Cystiphyllum  sulcatum BilliDgs. 

CystiphyUum  vesieulosuvi Goldfuss. 

CliaiophyUum  oneidccnse Billings; 

Cyathophyllum  eomieulum Bominger. 

CpathophyUum  davidsoni Kominger. 

Cyathophyllum  rugosum Edwards  &  Haime. 

Cyathophyllum  juvenis Rominger. 

Cyathophyllum  scyphus Bominger. 

(JUxdopora  linncana Rominger. 

Diphyphyllum  archinci        Billings. 

Diphyphyllum  straminium Billings. 

Diphyphyllum  nimcoense Billings. 

Favosites  emmonsi Rominger. 

Favosites  hcmisphericus Yandell  &  Shumard. 

Favosites  canadenms Rominger. 

Favosites  limitaris Rominger. 

Favosites  clausus Rominger. 

Favosites  epidermatus Rominger. 

Heliophyllum  eriguum Billings. 

Stromatopora  tuberculata Nicholson. 

Stromaiopora  nodvlata Nicholson. 

Zaphrentis  conigei'a Rominger. 

Zaphreniis  yigantea Rafinesque. 

Zaphrentis  ungula Rominger. 

BRACHIOPODA. 

Amboedia  umboTiata Conrad. 

Athyris  vitata Hall. 
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Atrypa  reticularis        Linneus. 

Choneles  jfandelliana Hall. 

I\vduel'U8  spinulieastus Hall. 

BkynehonBa  teihys Hall. 

Spirifera  angusta Hall. 

Spirifera  aegmenta       Hall. 

SptTifera  varieom Hall. 

Sint^a  oweni Hall. 

Spirifera  euruteines  {var  fomacula) Hall. 

SlrophodonUi  demism Conrad. 

Str<^phod(mta  arcuaia Hall. 

Strophodonla  maeranala Conrad. 

PTEROPODA. 

IhiiaatKtes  fisgureUa Hall. 

OAJSTBBOPODA. 

.BeUorophan  paiulus Hall. 

JEuomphaius  eyclotiomua Hall. 

.Euomphaltu  deeewi Billing^. 

Xaxonema  nexiU Phillips. 


CEPHAIX)PODA. 


€)yrtoearas    .    .    .  • Sp,  f 

Orihoeeraa Sp,f 

LAHELLIBRAKCHI  ATA . 

Chnooardium  trigonale Hall. 

Nueuh  lirata Conrad. 

I^erinea  flabeUum Conrad. 

CRUSTACEA, 

Fhaeops  bnfo Green. 

UPPER  SILURIAN   FORMATION. 

Niagara  Group. 

This  formation  is  seen  almost  exclusively  in  the  valleys  of 
the  extreme  southern  part  of  the  county.  A  single  outcrop  is 
reported  at  low  water  in  the  channel  of  Blue  river  above  Shel- 
by ville.  Limited  in  exposure,  these  rocks  are  written  all  over 
in  symbols  of  the  "life  and  times"  of  silurian  seas. 

A  great  ocean  prevailed.  The  cool  or  cold  water  was  of  suf- 
ficient depth  to  relieve  the  bottom  life  from  the  pulverizing 
force  of  surface  waves.     Gentle  currents  flowed  from  north  to 
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south,  as  is  shown  by  the  sliapcs  of  the  clay-stone  concretions, 
without  sufficient  power  to  carry  sand  and  coarse  material. 
It  was  filled  with  marine  life  which  in  death  built  up  calcareous 
bottoms  from  the  crushed  shells  and  other  organic  remains. 
At  the  close  of  this  period  an  event  transpired  which  shows 
that  the  occurrences  of  our  day  are  but  repetitions  of  the  past. 
A  great  tidal  wave  swept  across  the  quiet  sea.  Violent  cur- 
rents prostrated  the  plant  like  crinoids,  or  tore  them  from 
their  rock-anchored  roots,  separating  the  stems  in  sections. 
Impure  water  came  laden  with  death,  and  muddy  shoal  waters 
ended  the  growth  of  corals,  burying  all  in  a  sepulchre  of  clay, 
in  which  they  are  preserved  with  wonderful  perfection.  To 
the  geologist  and  student  these  graves  give  up  their  dead  to  tell 
in  resurrection  how  their  obedience  to  the  laws  of  reconstruction, 
oscillation  and  compensation,  modify  and  vary  the  surface  of 
the  earth.  Life  in  this  ocean  was  annihilated,  or  unfavorable 
conditions  followed,  as  but  few  animal  remains  are  seen  in  the 
superimposed  rocks. 

The  Waldron  fossil  bed,  No.  7  of  section,  is  the  grand  paleon- 
tological  bed  of  the  district.  It  is  found  with  well  preserved 
fossils  at  St.  Paul,  near  French's  Mills,  just  below  the  railway 
track  at  the  bridge,  thence  west  at  every  exposure  in  the  bluifs 
of  Flat  Rock,  till  it  passes  beneath  low  water  within  half  a 
mile  of  Geneva,  showing  a  dip  W.  S.  W.  of  about  forty  feet  to 
the  mile.  Outcrops  still  richer  in  fossils  are  found  on  Deer 
creek,  and  on  Conn's  creek  from  its  mouth  to  a  point  a  short 
distance  southwest  of  Waldron.  It  is  a  ".Blue  Shaly  Soap- 
stone,"  in  regular  beds,  obscurely  laminated,  weathering  to  a 
light  buif.  Within  its  homely  outcrop  or  breast  are  hidden  the 
fossils  which,  to  a  large  degree,  illustrate  this  volume;  have  filled 
with  beautiful  specimens  the  cabinets  of  the  world,  and  as 
developed  have,  like  some  old  palimpsest,  disclosed  the  still  life 
of  the  past — a  new  Rosetta  stone  giving  a  key  to  its  history 
and  culminating  death.  Prof.  James  Hall,  the  distinguished 
geologist  of  New  York,  was  one  of  the  first  to  recognize  the 
importance  of  these  beds.  lie  has  expended  large  sums  of 
money  in  their  development,  and  more  important,  has  brought 
to  bear  the  results  of  his  long  experience,  wise  reasoning,  and 
covered  Conn's  creek  localities  with  a  world-wide  renown. 
The    following    is    full    though    not    complete   list   of    fossils 
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obtained  to  date,  at  Waldrou  and  St.  Paul,  (the  letters  W. 
and  St.  P.  indicating  the  localities,)  in  strata  Nos.  7  to  10 
of  general  section,  and  comprises  those  actually  in  the  State 
Museum : 

LmI  (^  Fossils  found  in  Shelby  County  j  Ind. 

UPPER  SILURIAN. 
NIAGARA  GROUP. 

PORIFERA. 

Attbflospongia  prtmiorsa Goldf uss — St.  P.  &  W. 

Aetjflotpongia  bursa HaU. 

POLYPI. 

Finositesforbesi  {var  oeddentalis) Hall—St.  P  &  W. 

Fbxosiies  niagarensis Hall — St.  P. 

Fhvosiles  favosus,  Hall — St.  P. 

Fhmm(es  spongilla Rominger — St.  P. 

Favfmles  pyriformis Hall— St.  P.  &  W. 

Streptdaana  spongiaxis Rominger — St.  P.  &  W. 

Shromatopora  concerUriea Goldfuss — St.  P. 

Shrombodes  penta<foniis Qoldf U68 — St.  P. 

CyathophyUum  radieula RomiDger — St.  P. 

JDunmntUa  borealis Hall  — W. 

Eridophyllum  rugasum Edwards  &  Hainie — St.  P. 

ChtieteM  eonsimilis Hall — W. 

Trematopora  in/requens Hall — W. 

TWmatopora  vuria Hall — W. 

Inoeaulis  bfUa Hall  &  Whitefield— W. 

CKINOIDEA. 

QtfathorrinuM  polyxo Hall — W. 

CyUhocrinus  pwrillus Hall — W. 

Sareocrinus  christyi Hall — W. 

JUnea/yptoerinus  arissus Hall — W. 

Eucahfptjocrinwi  ctplaius Hall — W. 

EucaJypiurrinus  oixUus Troost — W. 

Hhodocrinus  melissa Hall — W. 

BRVOZOA. 

lAchenalia  cmcentriea Hall — St.  P  &  W. 

FeneMeUa  parvulipora Hall— St.  P  &  W. 

BRACmOPODA. 

Ifuilidfjps  omlis Hall — W. 

Eiehunldia  rtticuUiia Hall— St.  P.  &  W. 

Anastrophia  vemeuili Hall— St.  P.  &  W. 

Retzia  ewz  .   ,    .    .    -    -    • Hall— St.  P.  &  W. 

Omnia  silnriana Hall — W. 

Crania  seHfera Hall— W. 
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BRACIIIOPODA — Continued. 

Orthiff  elegaiUula Dalman— St.  P.  &  W. 

Orlhis  ktfbrida  * Sowerby— St  P.  ^  W. 

RhynchoneUa  adnuit HaJl — St.  P.  &  W. 

Rhynchonella  cuneata Dalman — St.  P.  &  W. 

RhynchoneUa  negleda Hall— St.  P.  &  W. 

Ehijnchme-lla  vhitii Hall— St.  P.  A  W. 

RhynchoneUa  ^ricklandi Sowerby — St.  P.  &  W. 

RhynchoneUa  indianenais Hall — St.  P.  &  W. 

Meristina  maria Hall — St.  P.  &  W. 

Meristina  nUida Hall— St.  P.  &  W. 

Atrypa  reiicularit Linneua — St  PAW. 

Spin/era  eudora Hall— St  P.  &  W. 

J^jiri/era  erispn Hall— St  P.  &  W. 

Spiri/era  radiata Sowerby — St  P.  &  W. 

^ophomena  rhomboidalis Wahlenberg — St  P.  &  W. 

JSlrophomena  striata Hall— St  P.  &  W. 

PTEROPODA. 

Conularia  niagarenau Hall — W. 

TenUuiuliies  niagarentia Hall — St.  P.  A  W. 

GASTEROPODA. 

JPlatyostoma  niagarenaia Hall — St.  P.  &  W. 

Flatyo8Umui  pUbium Hall— St.  P.  &  W. 

JS^ophoatylua  cyeloitomus Hall — St  P.  &  W. 

CEPHALOPODA. 

Trochoceras  vxMronenM ^all — W. 

Ormocera»   .    .  Sp,  f — St.  P. 

Oyroceras  elrodi White— St.  P. 

Orthoeei-aa  annxdatum Sowerbv — St  P. 

Orthoeeraa  virffulatum Hall — St.  P. 

LAMELLIBRANCHIATA. 

Modiolopsis  subakUua Hall — W. 

AmphicosUa  leidyi Hall — W. 

PUrinea  bi^tsa Hall — W. 

ARTICULATA. 

Comtdiles  proprius Hall — W» 

CRUSTACEA. 

^)yphaspis  chrisiyi Hall — W. 

Calymeiic  blumenbachi  (var  niagarensis) Hall — W. 

DcUmanile^  viyUans Hall — W. 

Dabimniles  i^trucosut Hall — W. 

Phacops  limiUurus Hall — W. 

Lichas  hdtoni  (var  oceidenitdis) Hall — W. 

CerauniA  {Cheirurws)  niagarensis Hall — W. 

Homalonotus  delphinocephalwi Hall — W. 
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The  State  Cabinet  contains  specimens  of  nearly  every  fossil 
here  mentioned ;  hundreds  of  some  species  in  many  cases,  and  as 
crinoid  roots,  etc.,  individuals  of  every  age,  from  the  full-grown 
adult  to  the  tiny  speck,  which  developed  with  a  lens,  discov- 
ers the  first  delicate  babyhood  of  the  animal. 

The  "  blue  limestone  "  No.  8,  is  generally  present,  but  not 
persistent,  and  is  only  in  rare  cases  available  for  use. 

The  ^'  cherty  limestone  "  No.  9,  is  generally  persistent,  and 
is  often  an  important  strata,  marking  the  floor  of  the  fossil  bed. 
Economically  it  is  a  drawback,  and  will  so  remain  until  the  de- 
mand for  permanent  roads  calls  for  its  use. 

The  "  laminated  "  quarry  beds,  No.  10  of  section,  are  of  high 
economic  importance.  Geologically  they  are  an  argillaceous  lime- 
stone, slightly  magnesian,  of  a  pale  blue  color,  weathering  to 
light  gray,  in  regular  beds  varying  from  flags  two  to  four  or 
five  inches  thick,  to  strata  of  one  or  two  feet,  all  evenly  bedded 
and  readily  separated  at  the  partings.  The  top  and  bottom  of 
each  strata  is  thus  presented,  ready  dressed,  and  nearly  ready 
for  the  mason.  It  is  easily  broken  with  drills  and  wedges  to 
dimension  stone,  and  furnishes,  cheaply,  good  flags,  rubble  and 
dimension  stone  in  unlimited  quantity.  A  thousand  car  loads 
of  this  stone  were  shipped  to  Chicago  in  a  single  season.  Large 
amounts  of  excellent  lime  are  calcined  from  the  St.  Paul  quar- 
ries, and  the  whole  forms  one  of  the  important  industries  of 
the  State.  The  fossils  comprise  Cephalopods,  Orthoceras,  Gom- 
phoceras,  Cyrtoceras,  etc.,  with  but  few  Brachiopods. 

LOCAL   DETAILS. 

Shelbyville,  the  county  seat,  is  a  thrifty  young  city,  situated 
on  the  east  bank  of  the  beautiful,  clear  flowing  Blue  river,  and 
is  surrounded  by  one  of  the  richest  agricultural  regions  of  the 
State.  Broad  valleys,  with  strong  alluvial  soils,  spread  out  an 
inviting  mine  of  wealth,  richer  than  "true  fissures"  in  the  land 
of  speculation.  Knolls  and  gentle  headlands  give  modest  va- 
riety to  the  landscape,  and  first  class  gravel  roads  radiate  to  all 
points  of  the  compass. 

The  public  buildings,  court  house,  churches,  school  houses, 
etc.,  are  tasty,  but  at  the  same  time  show  careful  thrift.  Dwel- 
lings are  often  models  of  elegance,  with  careful  regard  for  com- 
fort and  health,  avoiding  extravagance.     The  mills,  distilleries 
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and  manufactories  give  employment  to  many,  with  fair  returns 
to  proprietors,  and  in  success  indicate  energy,  directed  by 
thoughtful  experience. 

There  are  no  outcrops  of  the  underlying  limestones  near 
Shelbyville,  and  but  a  single  one  reported  in  the  bed  of  Blue 
river.  Bowlder  drift,  with  striated  gravel  and  rocks,  build  up 
the  higher  lands  and  plateaus  near.  The  surface  of  the  adjoin- 
ing broad  valleys  are  of  fluviatile  drift,  of  the  present  or  ancient 
river,  deeply  covering  the  eroded  bowlder  drift  beneath.  The 
organic  matter  in  these  alluvial  soils  may  explain  the  presence 
of  "typhoid  fevers"  in  some  districts,  and  invites  the  use  of 
water  from  deep  wells  or  rainfall. 

Cynthiana,  one  of  the  oldest  settlements  in  the  county,  is 
situated  on  a  ridge,  which  is  well  up  to  the  summit  level  of  the 
glacial  drift.  In  fact,  free  gravel  and  sand  containing  black 
grains  of  magnetite,  indicate  it  was  probably  the  flood  plain  in 
the  ice  age,  between  the  sluice  torrents  which  poured  down 
Blue  and  Flat  Rock  rivers,  in  their  ancient  volume.  A  land- 
scape of  quiet  thrift  and  beauty  is  overlooked  from  the  adjoin- 
ing Leefers  farm,  along  and  across  the  valley  of  Conn's  Creek, 
here  ninety-five  feet  deep,  and  one  or  two  miles  wide.  Ma- 
nilla occupies  about  the  same  elevation,  and  thence  to  Gwin- 
ville  the  surface  is  a  level,  black  soil,  presenting  the  character- 
istics of  a  lake  basin,  sometimes  still  wet  and  peaty.  It  contains 
great  elements  of  fertility,  to  be  made  available  only  by  drain- 
age. Timber  is  abundant  and  is  marketed  at  stations  on  the 
railway.  At  Morristown,  Blue  River  valley  is  forty  to  sixty 
feet  in  depth,  and  two  to  three  miles  in  width,  full  of  profita- 
ble farms.  At  Marion  the  earliest  settlements  were  made,  and 
the  first  courts  were  held  under  a  tree,  with  logs  for  seats. 
The  alluvial  bottoms  here  produce  full  crops  of  corn,  wheat 
and  grass.  An  escarped  bank  of  the  river,  seven  miles  north- 
east from  Shelbyville,  gives  the  following: 

Section  at  Billman's  Farm, 

Soil 3  ft. 

Yellow  fluviatile  clay 15  ft. 

Glacial  blue  clay,  with  planished  and  striated  bowlders 

and  gravel 21  ft. 

Total 39  ft. 
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About  Fairland,  and  in  fact  all  the  northwestern  part  of  the 
county,  the  surface  is  so  level  or  gently  rolling  that  it  can  only 
be  characterized  as  a  great  farmland  plain.  The  railway  only 
indicates  a  difterence  of  level  at  stations  of  ten  to  fifteen  feet. 
Bores  put  down  at  several  points  find  fluviatile  sand  gravel 
and  alluvium  to  a  depth  of  twenty  to  thirty  feet.  No  further 
estimate  of  good  returns  and  profitable  farming  is  needed. 

The  southwestern  and  western  parts  of  the  county  are  char- 
acteristically valley  bottoms,  rich  in  strong,  alluvial  loams,  and 
highly  productive.  The  highlands  are  exceptional,  limited  in 
area  and  height. 

Mt.  McCrea,  with  its  comrades,  north  of  Marietta,  are 
sharp,  tumular  hills,  sometimes  isolated  by  cross-flows  from 
the  northern  or  second  glacial  flow,  they  stand  as  silent  monu- 
ments of  past  natural  forces  and  offer  interesting  outlooks  over 
broad  fields  of  thrift. 

The  elevated  region  at  Mt.  Auburn  invites  the  attention  of 
fruit  growers.  Surrounded  by  low  valleys  to  which  the  heavy 
cold  air  settles  in  times  of  sudden  "cold  snaps,"  these  highlands 
arc  largely  benefited  by  the  mitigating  and  equalizing  eftects 
which  are  a  constant  result.  It  is  a  romantic  scene.  East  the 
valleys  of  Lewis  Creek  and  Flat  Rock  are  displayed  in  level 
fruitfulness  ten  to  fifteen  miles;  west  the  alluvial  bottoms  of 
Blue  river,  Sugar  creek  and  White  river  extend  to  the  terraced 
**  Wall  BluflF"  of  the  great  glacial  river,  in  Johnson  county,  fif- 
teen to  twenty  miles  away  in  the  blue  distance.  At  Nibel's 
Mill,  section  29,  township  11,  range  6,  a  mile  south,  the  same 
view  is  enjoyed  over  an  area  forty  by  thirty -five  miles,  or  1,400 
square  miles.  A  deposit  of  loess  sands  in  the  road  cut  indicates 
by  the  red  color  the  shore-line  or  shallow  water  of  the  lacustral 
basin,  while  false  bedding  with  faces  in  that  direction,  in- 
dicate the  widest  and  deepest  water  of  the  lake  to  have  been 
west-south-west. 

St.  Paul,  at  the  eastern  line  of  the  county,  is  noted  for  its 
extensive  quarries  and  for  the  great  amount  of  good  stone  and 
lime  shipped.  The  level  region  heretofore  prevailing  is  here 
varied  by  precipitous  hills  and  bold  outcrops  whieh  exhibit  in 
ditterent  localities  a  complete  series  of  the  rocks  seen  in  the 
county. 
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Section  at  Floyd's  Mills. 

(East  part  of  St.  Paul.) 

Slope  and  gravel 55  ft. 

Magnesian  (Geneva)  limestone— eorniferous 2  ft. 

Flinty  blue  limestone 5  ft. 

Rubble  stone 18  ft. 

Waldron  fossil  bed,  blue  shale 7  ft- 

Gray  cherty  limestone 14  ft. 

To  Mill  Creek 

Total 99  ft. 

This  bed  contains  many  fossils.  A  list  is  given  (ante)  in  this 
report. 

The  quarry  of  W.  W,  Lowe  &  Co.,  a  short  distance  northeast 

of  the  village,  is  in  Decatur  county,  but  shipments  are  made 

from  St.  Paul.     They  employ  during  the  summer  months  fifty 

to  eighty  men,  have  seven  derricks  and  a  full  complement  of 

drills  and  other  tools.     The  opening  shows  a  limestone  face  of 

1,203  feet.     They  furnish  dimension  stone  for  foundations,  piers, 

steps,  lintels,  sills,  etc.,  and  flags  and  curbs  for  sidewalks.     The 

chief  markets  are  at  Indianapolis,  Cincinnati,  Terre  Haute  and 

Chicago,  where  it  rivals  the  Joliet  stone.     The  demand  for  flag 

and  curb  stone  is  extensive  and  the  supply  inexhaustible.     The 

dimension  stones  are  very  generally  used  in  Ohio  and  Indiana 

for  jails. 

Section  in  Lowe's  Quarry. 

Chert  and  slope — Niagara 2  ft.  00  in. 

Kubble,  4  to  8  inch  beds 12  ft.  00  in. 

*' Milk  Trough^'  ledge 1  ft.  08  in. 

Flag 04  in. 

White  dimension  stone 1  ft.  00  in. 

White  dimension  stone 09  in. 

White  dimension  stone 2  ft.  00  in. 

White  dimension  stone 1  ft.  00  in. 

White  dimension  stone 11  in. 

White  dimension  stone 1  ft.  02  in. 

Flag •          05  in. 

Light  gray  dimen^on  stone 1  ft.  06  in. 

Light  gray  dimension  stone 3  ft.  04  in. 


SHELBY   COUNTY.  7^ 


Section  in  Lowers  Quarry — Continued. 

Flag 07  in^ 

Dark  blue  limestone 1  ft.  08  in^ 

Blue  laminated — splits  to  flags,  eight  feet  below 

bed  of  river 1  ft.  06  in^ 

Total 29  ft.  10  in. 

In  the  western  or  Shelby  county  part  of  the  village  of  St. 
Paul,  John  L.  Scanlan  employs  fifty  hands,  two  compound 
derricks  with  a  good  equipment  of  tools,  drills,  etc.,  and  twa 
powerful  steam  pumps,  which  throw  1,000  gallons  of  water  per 
niinutx).  The  product  is  dimension  and  cut  stone  for  founda- 
tions, piers,  building  stone,  especially  for  jails,  paving  flags  and 
curb  stones.  The  large  demand  shows  the  extensive  use,  and 
the  high  estimation  placed  upon  this  material  by  engineers, 
architects  and  the  public.  The  rubble  stone  in  the  upper  beds 
is  largely  used  for  calcining.  The  waste  of  the  quarrj-  is. 
broken  to  regular  "egg"  by  a  Blake  crusher,  driven  by  a  forty 
horse  power  engine  with  a  capacity  of  preparing  one  hundred 
cubic  yards  a  day,  suitable  for  metaling  pikes,  ballasting  rail- 
vrays  or  concrete  foundation.  This  broken  stone  is  sold  in  car 
load  lotfl  at  fifty  cents  per  cubic  yard.  The  proprietor  has  also 
in  operation  two  common  kilns  for  calcining  limestone,  and  one 
**  perpetual  burner,"  having  a  combined  capacity  of  over  five 
hundred  bushels  a  day.  The  lime  is  "hot,"  of  good  quality 
for  masonry,  and  extensively  used  at  the  Cincinnati  gas  works. 
We  are  indebted  to  P.  McAulift',  superintendent,  for  speci- 
mens and  information.     The  following  exhibit  was  seen : 

Section  at  Scanlan's  Quarry. 

(West  St.  Paul.) 

Sloi>e,  stripping — Niagara G  ft.  00  in. 

Gray  limestone  in  4  to  10  inch   strata,  used  for 

calcining-,  ballast  and  rubble  foundations rSO  ft.  00  in. 

Stratified  limestone,  same  use 8  ft.  00  in. 

Gray  flag  and  dimension  stone  in  strata  4,  6,  8,  10 

inches 5  ft.  00  in. 

White  limestone — may  be  split 1  ft.  04  in. 

White  limestone 1  ft.  02  in. 
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Section  at  Scanlan's  Quarry — Continued. 

Blue  dimension  stone 10  in. 

Choice  flags 04  in. 

Blue  dimension  stone,  to  level  3  feet  below  sur- 
face of  river 1  ft.  08  in. 


Total 54  ft.  04  in. 

The  fossils  found  in  the  Lowe  or  Scanlan  quarries  are  almost 
wholly  Cephalopoda,  with  rarely  a  Crinoid  or  Coral.  A  full 
list  is  given  (ante)  in  this  report. 

The  ancient  valley  of  Flat  Rock  is  two  to  three  miles  wide. 
Many  mounds  or  hillocks  of  gravel  and  sand  exist,  showing  the 
sorting  process  of  flowing  water,  and  we  assume  that  the  sur- 
face clay,  measuring  a  vertical  height  of  100  to  125  feet  has 
been  carried  away.  Great  red  gneiss  boulders  of  10,  20,  80,  50, 
94  cubic  feet  are  seen  upon  the  surface,  attesting  the  transport- 
ing power  of  glaciers  or  floating  ice.  One  bowlder,  near  Mos- 
cow, Rush  county,  is  nine  feet  long,  and  nearly  the  same  in 
cross  dimension,  including  nearly  700  cubic  feet. 

Going  down  Flat  Rock  the  '*  Waldron"  fossil  bed  is  seen  a 
short  distance  southwest  of  town,  thence,  dipping  faster  than  the 
fall  in  the  river,  each  of  the  subordinate  strata  pass  below  the 
surface  water,  and  near  the  mouth  of  Conn's  Creek,  the  fossil  bed 
approaches  the  same  level  and  the  valley  widens  to  from  a  half 
to  a  mile  or  more.  The  "Blue  Shale''  fossil  bed  here  is  pyrit- 
iferous,  and  on  exposure  decomposes,  becomes  soft,  and  was 
borne  away  by  the  flowing  water,  undermining  and  breaking 
down  overhanging  rocks,  which  in  turn  were  pulverized  by  the 
currents  and  removed.  This  explains  the  breadth  of  the  valley. 
At  Geneva,  where  this  bed  passes  under  the  bed  of  the  river, 
precipitous  blufts  close  in  again. 

A  good  fossil  locality  was  visited,  and  the  following  taken : 

Section  at  George  Wright's, 

(Section  12,  township  11,  range  7.) 

Slope,  clay  drift 40  ft. 

Laminated  limestone,  weathering  buft*,  Devonian 12  ft. 
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Section  at  George   Wright's — Continued. 

Blue  shale,  fossil  bed,  Niagara 5  ft. 

Argillaceous  chcrty  limestone,  in  river 4  ft. 

Total 61  ft. 

Ilalf  a  mile  below  a  quarry  is  worked  principally  for  stone 
fence  posts,  etc. 

Section  at  Caskafler\'^  Quarry. 

(Section  18,  township  11,  range  7.) 

aslope 25  ft. 

Geneva  magnesian  limestone,  partly  covered,  Devonian  12  ft. 

Flags — fence  posts 5  ft. 

Buft'  limestone 4  ft. 

Flaggy  limestone 7  ft. 

Blue  shale,  fossil  bed,  Upper  Silurian,  Niagara 4  ft. 

Covered  to  river 3  ft. 

Total 60  ft. 

A  similar  outcrop  occurs  in  the  same  section  at  the  falls  of 
Du<lley  creek,  on  the  farm  of  Mary  Wurtz.  Nearly  opposite, 
on  the  west  bank  of  the  river,  the  blue  shale  approaches  the 
water  surface,  where  it  is  rich  in  small  fossils.  The  following 
exjiosure  was  seen : 


y 


Section  at  Mitch elVi<  Core, 

(Section  14,  townsbip  11,  range  7.) 

Soil 2  ft. 

Geneva  magnesian  limestone 10  ft. 

Argillaceous  limestone 5  ft. 

Rubble  limestone ' 9  ft. 

Blue  shale  fossils  to  cherty  limestone  in  river 6  ft. 

Total 32  ft. 

A  small  spring  brook,  flowing  through  a  crevice,  has  worn 
away  a  circular  grotto  thirty  l)y  fifty  feet  in  diameter,  forming 
a  romantic,  cool,  shady  nook.  The  perpendicular  walls  are 
wreathed  with  twining  vines  and  plumed  with  arrowy  ferns. 
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At  Geneva,  half  a  mile  below,  the  fossil  bed  has  passed  out 
of  sight,  and  is  nine  feet  below  the  water  surface  in  the 
river. 

Section  at  Geneva. 

Slope  and  soil,  buft*  magnesian  limestone,  for  calcin- 
ing, Devonian 28  ft. 

Stratified  rubble  limestone,  cap  of  fossilifcrous  Blue 

Shale,  to  same  in  river 4  ft. 

Total 32  ft. 


The  Geneva  limestone  calcined,  furnishes  a  pure,  white 
lime  of  superior  quality,  which  thoroughly  slakes,  works 
"cool"  under  the  trowel,  and  sets  without  "popping"  or 
"crick."  These  qualities  give  an  extensive  demand  beyond 
the  possibilities  of  wagon  transportation,  and  invite  railway 
competition.  Equal  to  the  Utica  lime,  near  Louisville,  it  pos- 
sesses, besides  other  good  qualities;  the  feature  that  it  is  easily 
and  economically  quarried,  and  being  porous,  is  calcined  with 
a  small  per  centage  of  fuel.  The  output  of  three  common 
kilns  supplies  the  vicinage  and  the  few  car  loads  hauled  to  the 
railway  at  Shelbyville. 

A  similar  outcrop,giving  a  thickness  of  thirty-two  feet  of  mag- 
nesian limestone,  is  seen  at  Ndlson's  Cave  Mills,  S.W.  J  Sec.  16,  T. 
11,  R.  7.  Opposite  the  mill,  an  oval  opening,  six  feet  high  by 
five  feet  wide,  discharges  the  drainage  from  a  considerable  area 
of  rainfall.  Half  a  mile  north  of  the  mill,  a  doorway  four 
feet  high,  leads  to  a  cavern  with  several  rooms,  and  a  dome  is 
reported  to  have  a  height  of  twenty-five  feet,  an  evidence  of 
the  solving  power  of  acidulous  rain  water  acting  upon  lime- 
stone. The  Geneva  limestone,  with  all  its  good  qualities,  is 
the  surface  rock  of  the  high  lands  about  Wright's,  Geneva, 
Mt.  Pleasant,  and  especially  accessible  in  the  uneroded  hillocks, 
near  Norristown,  where  it  has  been  used  for  stoning  a  turn- 
pike, and  thence  westward  toward  Flat  Rock  Station,  at 
Ensley's  ford  of  Flat  Rock,  the  upper  bed  of  this  limestone  is 
seen,  forming  the  solid  floor  of  the  river,  a  little  over  a  mile 
west  of  the  railway  station. 
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conn's  creek. 

Waldron  is  a  home-like  station  on  the  Cincinnati,  Indian- 
apolis, St.  Louis  &  Chicago  Railway.  One  of  the  highest  points 
in  the  county  on  this  railway,  it  has  promise  of  a  salubrious  air. 
The  surrounding  farmers  show  thrift  in  their  well  appointed 
farms  and  residences.  Much  of  the  adjoining  region  has  a  soil 
made  loamy  hy  a  generous  admixture  of  sand,  and  sometimes 
underlaid  with  valuable  beds  of  gravel,  indicating  the  former 
course  of  rivers  or  glacial  shiiceways.  But  still  more  has  it 
gained  a  widespread  reputation,  by  the  discovery  long  ago  of 
rich  beds  of  fossils  on  Conn's  creek.  Described  and  illustrated 
by  the  patient  zeal  and  broad  knowledge  of  Prof.  James  Hall, 
State  Geologist  of  New  York,  the  "Waldron  fossils"  are 
known  and  recognized  throughout  the  scientific  world.  Hotels 
and  equipments  are  found  at  the  village,  and  within  a  mile  the 
first  "Waldron  beds"  are  to  be  seen.  Several  cabinets  of 
fossils  may  be  visited,  of  which  that  of  Dr.  Washburn  is  full 
of  choice  specimens.     Mr.  J.  T.  Duty  is  a  successful  collector. 

Section  on   Conns  Creek. 

(McNeely  farm,  N.  E.  J,  See.  <),  T,  11,  R.  8.) 

Slope — with  Devonian  bowlders 20  ft.  00  in. 

Soil — stripping 15  to     5  ft.  00  in. 

Rubble,  laminated  limestone,  Devonian/....  12  to  8  ft.  00  in. 
Niagara  "blue  shale"  weathering  buft",  with 

few  fossils 2  ft.  02  in. 

Blue  shale,  as  al)ove,  filled  with  fossils 8  ft.  00  in. 

Coral  crag,  bryozoans,  etc,  pyritiferous  dark  OtJ  in. 
Dark  shale,  pyritiferous  fossils,  to  flags  in 

creek 04  in. 

Total 84  ft.  00  in. 

At  other  loeations  the  underlying  strata  are  seen  as  follows: 

Section  beneath  Waldron  Fossil  Bed, 

Flaggy  limestone 14  ft. 

Cherty  limestone,  top  of  St.  Paul  quarry 8  ft. 


Total 22  ft. 
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At  the  Major's  farm  on  the  opposite  side,  or  east  bank  of  the 
oreek,  although  nearly  a  mile  distant,  a  section  is  given  to 
show  the  uniformity  of  strata. 

Section  at  Majors   Wire  Bridge. 

(S.  E.  i,  Sec.  6,  T.  11,  R.  7.) 

Slope,  fluviatile  drift 25  ft. 

Kubble  limestone 8  ft. 

Fossil  bed ' 6  ft. 

Stratified  limestone,  butf. 14  ft. 

Total 53  ft. 

Without  repeating  sections  it  is  thought  best  to  give  a  list  of 
outcrops  with  localities,  so  that  visitors  may  at  once  reach 
those  not  before  mentioned. 

LIST   OF   OUTCROPS    OF    "  WALDRON "    FOSSIL   BEDS. 

Mill  Creek,  N.  E.  part  of  St.  Paul. 

Railway  bridge,  St.  Paul. 

Sullivan's— Bailey's  Mill,  St.  Paul. 

Carlisle's,  Sec.  6,  T.  11,  R.  7. 

Cuskaden's,  Sec.  12,  T.  11,  R.  7. 

Fairbank's,  on  Deer  Creek,  Sec.  6,  T.  11,  R.  7. 

For  list  of  fossils,  see  (ante)  description  of  general  section. 

The  physical  phenomena  of  Shelby  county  represent  ages  of 
life,  centuries  of  energy,  cycles  of  time,  writing  with  mightier 
hand  than  wields  pen  of  lead  or  iron,  events  on  the  rocks  for- 
ever. The  romantic  history  it  tells  is  of  a  deep,  cold,  quiet 
sea,  and  unseen  life  of  mollusk  and  radiate ;  it  records  attend- 
ing astronomic  changes  of  climate  and  time,  and  leaves  a 
thousand  log-books  of  wondrous  ships  of  chrystal  silver,  float- 
ing on  a  river-sea  of  icy  water. 

ARCHAEOLOGY. 

The  only  earthworks  by  prehistoric  man  were  seen  adjoin- 
ing tlie  village  of  St.  Paul.  A  mound  thirty-two  feet  in 
diameter,  and  nearly  six  feet  high,  is  built  on  the  brow  of 
the  terrace  bluft*,  overlooking  the  river  in  the  valley  and  com- 
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manding  a  wide  view  toward  "sunrise"  between  the  rocky 
hills.  When  explored  it  contained  human  bones,  which  on 
exposure,  quickly  went  to  dust.  They  were  covered  with 
flags,  supported  by  a  stone  wall,  indicating  a  national  vault  or 
grave.  Several  smaller  tumuli,  possibly  habitation  mounds, 
were  seen  near  by.  Many  interesting  stone  implements  have 
been  found  scattered  along  the  valley  of  Flat  Bock  river,  evinc- 
ing the  taste  as  well  as  skill  of  the  ancient  inhabitants,  ajid 
that  if  not  their  permanent  home,  this  was  at  times  a  favorite 
hunting  and  visiting  locality. 

ECONOMIC  GEOLOGY. 

A  good  soil  and  productive  agriculture  is  a  sure  basis  of 
prosperity.  The  citizens  of  this  county  ought  to  be  prosper- 
ous and  happy.  There  is  no  waste  land;  all  is  susceptible  of 
tillage  or  paying  use.  Nine-tenths  of  the  area  is  nature's  gar- 
den soil,  black,  deep  and  rich,  producing  good  crops  of  corn, 
wheat  and  grass.  No  manure  is  used  or  required.  Setting  to 
grass  or  an  occasional  crop  of  clover  will  restore  or  indefinitely 
maintain  the  original  fertility.  Farms  were  noticed  at  Marion, 
the  earliest  settlement,  which  produced  excellent  crops,  although 
continuously  tilled  for  over  half  a  century.  Blue  grass,  nature's 
best  boon  for  Indiana,  is  indigenous  and  readily  takes  posses- 
sion of  fence  corners  and  untilled  out  lots.  Attention  has 
been  given  to  improved  breeds  of  horses,  cattle,  swine,  sheep 
and  poultry  with  success.  This  is  not  the  temporary  home  or 
camping  place  of  wanderers.  Well  appointed,  comfortable 
residences  show  that  the  owners  intend  to  stay.  Taste,  order 
and  comfort  prevail.  Churches  are  equal  to  the  public  need, 
and  school  houses  greet  each  other  from  neighboring  hill  tops. 
Greater  prosperity  will  follow  the  devotion  of  larger  areas  to 
blue  grass,  if  the  attention  required  for  its  cultivation  is  given. 

DRAINAdE. 

For  happiness,  a  people  requires  besides  prosperity,  sound 
health.  Health  is  followed  by  strength  and  intelligence. 
Morality  is  a  consequence.  These  are  the  foundations  of  the 
republic.  The  tile-maker  achieves  all  these;  gives  annually 
ten  to  one  hundred  per  cent,  profit;  insures  health,  strength 
d— Geol. 
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and  good  morals ;  is  the  evangelist  of  progress.  In  this  county 
his  work  is  a  work  of  wonder.  Large  areas  have  been  drained 
with  the  happiest  results,  with  no  one  to  complain  except  the 
doctor,  who  is  still  manly  enough  to  bless  the  enemy,  who, 
preventing  disease,  robs  him  of  fees  for  medicine  and  prescrip- 
tions. 

WATER    POWER. 

The  principal  streams  are  reliable  for  mills.  Use  is  made  of 
this  power,  but  several  sites  are  not  occupied.  At  some  points 
Flat  Rock  could  be  energised  in  the  cheap  preparation  of  stone 
for  shipment.  Steam  is  employed  in  distilleries  and  in  some  of 
the  furniture  and  other  factories. 

ROADS. 

Highways,  passable  at  all  times  and  seasons,  are  absolutely 
necessary  for  a  full  realization  of  civilization,  the  fruits  of  labor 
and  social  life.  This  county  is  richly  supplied  with  gravel  from 
the  glacial  drift,  which  experience  has  shown  to  be  the  best 
material  known.  Full  supplies  are  drawn  from  sorted  pits  on 
uplands,  or  from  the  river  beds.  Good  roads  and  bridges  are 
becoming  common.  The  citizens  owe  a  debt  of  gratitude  to, 
and  should  cherish  the  memory  of,  Alexander  Cory,  deceased, 
to  whose  pioneer  effbrt^i  these  necessaries  of  civilized  life  are 
largely  due. 

WATER. 

Water,  derived  from  a  deep,  rich  alluvial  soil,  is  liable  to 
contain  organic  matter.  This  often  produces  blood  poisoning, 
which  results  in  a  weakened  vitalitv  that  invites  malarial  and 
inflammatory  symptoms,  and  develops  zymotic  disease.  Water 
from  the  skies  preserved  in  cisterns  is  pure  and  healthy,  and 
below  the  glacial  drift  or  "blue  clay"  is  a  general  supply  of 
great  purity.  As  more  than  three-fourths  of  diseases  and  pains 
are  avoidable,  these  sources  of  supply  call  for  thoughtful  at- 
tention. 

TIMBER. 

This  district  was  originally  clothed  with  a  thick,  heavy  forest. 
Much  has  been  removed,  but  enough,  and  more  than  enough, 
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remains,  although  soft  woods  are  pretty  well  gone.  Near  Ma- 
rietta black  walnut  was  the  prevailing  forest  tree,  and  miles  of 
rail  fence  was  observed,  made  of  this  valuable  material. 

CLAY. 

Fluviatile  and  lacustral  clays  occur  all  over  the  county,  af- 
fording abundant  supplies  for  bricks,  drain-tiles  etc.  The  quality 
is  good. 

BUILDING    STONE. 

This  material  is  an  important  element  of  industry  and 
wealth.  The  supply  is  inexhaustible.  The  quality  meets  with 
the  favor  of  engineers,  architects  and  builders,  and  the  demand, 
already  large,  is  constantly  innereasing.  The  Niagara  lime- 
stones are  regularly  bedded,  consequently  cheaply  quarried, 
easily  broken  to  dimension  and  ready  dressed  at  top  and  bed 
for  use.  These  advantages  are  favorably  considered  by  build- 
ers, and  create  a  vigorous  demand.  Flags  of  any  size  that  can 
be  transported  may  be  obtained.  Further  particulars  are  given 
in  local  details  of  the  Lowe  and  Scanlan  quarries. 

Car  Loads  of  Stone  from  St  Paul,  Indiana,  for  Five  Years. 


TO 


1877 

1878 

1879 

1880 

1881 

ToUl. 


IndiAnapolis 

Other  places  in  Indiana 

Ohio 

Illinois 

Kentncky 


Totol 


620 

409 

1,027 

812 

442 

387 

239 

608 

482 

909 

190 

176 

297 

205 

226 

2 

2 

5 

2 

4 

•   •   • 

1,199 

826 

1.9:i2 

1,505 

1,582 

3310 

2,625 

1,094 

9 

6- 


7,044 


A  car  load  of  stone  contains  aboat  6  cubic  yards,  or  162  cubic  feet. 


LIME. 

This  is  extensively  calcined  at  St.  Paul  for  shipment.  It  is 
strong,  "hot"  lime,  used  for  masonry,  etc.,  and  also  for  purify- 
ing at  the  Cincinnati  gas  works.  At  Geneva  a  stone  occurs  in 
heavy  beds,  which  is  soft  and  easily  quarried,  cheaply  calcined, 
furnishing  a  cool  slow  setting  lime.  It  is  fully  equal  to  the 
best,  and  will  command  the  attention  of  manufacturers. 
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HEALTH    RESORT. 


The  hot  wcllfl  at  Shelbyville,  and  at  Bai-low's  Milk,  are  worthy 
of  investigation.  They  are  not  now  accessible,  but  if,  on  ex- 
amination, they  8till  afford  a  supply  of  thermal  white  sulphur 
water,  they  will  prove  a  health  giving  boon,  with  aeuessoriea  in 
the  way  of  comfort  not  to  be  found  in  the  distant  regions  of 
the  south  and  west. 
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FOUNTAIN  COUNTY. 


GEOLOGY,  GEOGRAPHY,  ETC. 

By  Ryland  T.  Brcnm,  M.  A.,  M.  D. 


Hon.  John  CJollett,  Chi^  of  the  Indiana  Deparimeni 

of  Geology  and  Natural  History: 

Sir: — Herewith  I  present  you  my  report  of  the  work  assigned  me  by  you,  and 
with  it  please  accept  my  thanks  for  the  assistance  I  received  from  you  in  the  prose- 
cation  of  the  labor,  in  the  form  of  valuable  suggestions  and  reliable  information 
which  your  acquaintance  with  the  field  enabled  you  to  give  me. 

Respectfully  yours,  etc., 

RYLAND  T.  BROWN. 


Fountain  county  is  an  irregular  triangle,  bounded  on  the 
northwest  by  the  Wabash  river,  which  forms  a  curved  line, 
with  its  convex  side  looking*  towards  Warren  and  Vermillion 
counties,  which  lie  on  the  opposite  side  of  the  river.  On  the 
east  it  is  bounded  by  Tippecanoe  and  Montgomery  counties  and 
by  Parke  on  the  south.  The  county  embraces  an  area  of  about 
four  hundred  square  miles ;  250,000  acres,  the  irregular  bound- 
ary on  the  Wabash  river  making  numerous  fractional  sections, 
renders  it  difficult  to  determine  accurately  its  area. 

Coal  creek,  having  a  general  direction  from  northeast  to 
southwest,  and  Shawnee  Creek,  flowing  from  east  to  west,  form 
the  principal  drainage  of  the  county.  They  both  discharge 
into  the  Wabash  river,  though  the  mouth  of  Coal  creek  is  in 
Parke  county,  a  short  distance  below  the  line  dividing  the  two 
coanties. 

Jackson  township,  in  the  southeast  corner  of  the  county  is 
drained  by  Mill  creek,  which  is  tributary  to  Sugar  creek,  and 
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the  drainage  of  Mill  Creek  township  is  discharged  by  Mill 
creek  of  the  Wabash.  These,  together  with  numerous  small 
streams  which  run  directly  into  the  Wabash,  afford  a  very 
perfect  drainage  for  the  greater  portion  of  the  county. 

Nearly  seven-eighths  of  the  county  was  originally  covered 
with  a  heavy  forest  of  timber.  Scott's  Prairie,  embracing 
about  two  square  miles,  is  located  in  the  southwest  corner  of 
Cain  township;  Shawnee  Prairie  lies  in  the  northern  part  of 
Itichland  township,  and  covers  an  area  of  thirty  square  miles, 
and  Osborne's  Prairie,  in  the  southeastern  part  of  Shawnee 
township,  occupies  the  watershed  between  Coal  creek  and  the 
streams  that  run  directly  into  the  Wabash.  It  is  irregular  in 
its  outline  and  covers  a  territory  of  about  eight  square  miles. 
In  addition  to  these  a  number  of  small  prairies  are  located  north 
of  Shawnee  creek,  but  since  the  forests  have  been  cleared  away 
it  is  difficult  to  define  their  exact  location.  The  prairies  of  this 
county  are  remarkable  in  the  fact  that  they  have  no  margin  of 
barrens  or  shrub  timber,  but  generally  the  heavy  forest  marks 
a  well-defined  outline  of  the  prairie. 

The  county  was  organized  in  1826,  and  was  named  in  honor 
of  Major  Fountain,  who  fell  in  the  ill-fated  engagement  with 
the  Indians  at  the  river  Raisin  in  the  war  of  1812.  The  first 
settlements  were  made  near  the  locations  of  Attica  and  Veed- 
ersburg.  The  county  seat  was  located  at  Covington  in  July, 
1826,  and  the  sale  of  lots  took  place  in  October  following,  but 
for  several  sessions,  court  was  helB  in  the  settlement  near  the 
forks  of  Coal  creek.  In  1831  a  small  brick  court  house  waa 
built  on  the  public  square  in  Covington.  This  gave  place  to 
the  present  edifice  in  1850,  which  was  erected  at  a  cost  of  $65,000. 
Fountain  county,  from  its  earliest  settlement,  enjoyed  the  ad- 
vantage of  an  extensive  river  front  on  the  Wabash,  which  af- 
forded excellent  facilities  for  exports  and  imports.  In  1846  the 
Wabash  and  Erie  canal  was  finished  through  this  county  and 
opened  a  free  communication  with  the  eastern  cities.  This 
gave  a  new  impetus  to  the  improvement  of  the  country,  result- 
ing in  a  large  increase  of  production.  On  the  opening  of  this  new 
water  way  Messrs.  Brown,  Barbee  &  Co.,  built  a  tram  railroad 
from  the  canal  to  the  coal  mines  in  the  vicinity  of  Snoddy^s 
Mill,  and  for  several  years  did  an  extensive  business  in  supply- 
ing t\i(i  canal  towns  with  mineral  fuel.     This  was  the  first  at- 
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tempt,  on  a  large  scale,  at  regular  coal  mining  in  the  State  north 
of  the  Ohio  river  towns.  The  canal  did  an  extensive  business,  and 
the  towns  along  it  enjoyed  an  active  trade  for  more  than  twenty 
years,  till  the  canal  was  suffered  to  run  down,  and  was  finally 
abandoned.  In  the  meantime  the  volume  of  water  in  the  Wa- 
bash had  so  diminished  that  it  could  no  longer  be  relied  on  for 
steamboat  transportation.  For  a  few  years  this  arrested  the 
improvement  of  the  county,  but  in  1856  the  Toledo,  Wabash 
and  Western  railroad  touched  the  northeastern  section  of  the 
county,  and  in  1870  the  Indiana,  Bloomington  and  Western 
railway,  traversing  the  central  portion  of  the  county  from  east 
to  west,  was  completed,  opening  a  direct  communication  with  the 
capitol  and  its  extensive  network  of  railroads.  Since  that  two 
railroad  lines  have  been  opened  from  Chicago  to  the  coal  fields 
of  this  county,  both  of  which  are  doing  an  active  business.  In 
addition  to  these  the  Toledo,  Cincinnati  and  St.  Louis  railroad 
(narrow  gauge)  is,  at  the  present  writing,  nearly  completed 
through  the  county,  which  it  traverses  from  northeast  to  south- 
west. 

As  early  as  1828,  Messrs.  Thoma«  &  Elston  and  Wallace  com- 
menced the  manufacture  of  salt  on  Coal  creek,  near  the  south- 
ern line  of  the  county.  They  obtained  the  brine  from  a  boring 
about  600  feet  deep.  They  continued  the  manufacture  to  the 
great  advantage  of  the  early  settlers,  if  not  to  their  own  profit, 
till  the  opening  of  the  canal  to  Lafayette  brought  New  York 
salt  into  competition  with  them,  when  the  works  suspended. 

TOPOGRAPHY. 

The  entire  surface  of  Fountain  county  is  covered  with  a  de- 
posit of  glacial  drift,  in  some  places  attaining  a  depth  of  more 
than  100  feet.  In  that  portion  of  the  county  lying  north  of 
Shawnee  creek,  the  glacial  phenomena  are  prominently  marked 
by  a  line  of  gravel  hills,  sometimes  rising  to  the  liiglit  of  250 
feet  above  the  Wabash  river,  and  to  about  100  feet  higher  than 
•the  general  surface  of  the  plain  southeast  of  it.  This  range  of 
gravel  hills  and  terraces  follows  the  general  course  of  the 
Wabash  river  at  a  distance  of  from  three  to  five  miles  from  it. 
As  this  line  passes  towards  the  southwest  it  becomes  less  dis- 
tinct, and  is  scarcely  perceptible  below  Shawnee  creek.  Along 
the  base  of  these  gravel  hills,  especially  on  the  river  front,  are 
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profusely  scattered  bowlders,  ranging  in  size  from  a  few  pounds 
to  ten  or  fifteen  tons  in  weight.  These  are  all  of  Archaean 
origin,  and  chiefly  blocks  of  gray  granite,  though  well  marked 
specimens  of  Dioryte,  Trachyte  and  Doleryte  were  observed. 
This  mass  of  loose  drift  material  rests  on  a  heavy  bed  of  sand- 
stone, interstratified  with  beds  of  shale,  wholly  impervious  to 
water.  This  arrangement  gives  rise  to  numerous  large  springs 
of  water  along  the  river  front  at  the  junction  of  the  drift  with 
the  underlying  sandstone.  These  are  specially  abundant  in  the 
neighborhood  of  Attica,  and  from  thence  northeast  to  the 
county  line.  These  springs  furnish  abundance  of  quite  pure 
water  at  all  seasons  of  the  year.  They  are,  indeed,  the  dis- 
charging outlets  of  the  reservoir  of  water  that  is  found  every- 
where in  the  great  interior  plain  at  the  junction  of  the  drift 
with  the  underlying  rock.  Southeast  of  this  line  of  gravel 
hills  on  the  river  front,  lies  a  valley  of  erosion  from  t\<'o  to 
three  miles  wide,  reaching  to  a  low  range  of  gravel  hills  par- 
allel with  the  first  but  not  continuous,  nor  so  well  marked. 
This  glacial  valley  shows  a  depth  from  100  to  130  feet  as  ascer- 
tained by  several  borings  along  its  line.  It  is  now  filled  with 
sand,  clay  and  fine  gravel.  It  enters  the  county  on  the  eastern 
line  about  three  miles  from  the  northeastern  corner,  and  passes 
east  of  Stone  bluff,  and  a  little  northwest  of  Veedersburg,  cross- 
ing Dry  run  and  Coal  creek  near  the  junction  of  these  streams. 
The  former  of  these  streams  owes  the  peculiarity  from  which 
it  derives  its  name  to  the  deep  bed  of  gra^l  filling  this  erosion. 
It  continues  its  southwesterly  course  till  it  strikes  the  Wabash 
river  at  a  point  about  four  miles  below  Covington.  In  its. 
lower  course  the  bordering  hills  disappear,  but  the  erosion  has 
been  traced  by  borings  made  in  prospecting  for  coal,  demon- 
strating that  the  bed-rock,  which  elsewhere  in  the  vicinity  is 
found  from  20  to  40  feet  from  the  surface,  has  here  been  cut 
out  to  the  depth  of  more  than  100  feet.  This  was  probably  an 
ancient  bed  of  the  Wabash  river,  which  became  obstructed  at 
the  glacial  period,  and  the  river  forming  for  itself  a  new  chan- 
nel, this  was  filled  with  transported  material. 

A  similar  erosion,  though  not  more  than  half  as  broad,  ex- 
tends from  the  great  bend  of  Sugar  creek  below  Crawfordsville, 
in  Montgomery  county,  in  a  westerly  direction,  j)assing  along 
the  southern  side  of  Scott's  prairie,  crossing  the  C.  B.-C.  rail- 
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road  about  a  mile  north  of  Yeddo  and  further  west,  effecting 
Lick  branch  much  as  the  upper  erosion  does  Dry  run,  formerly 
alhided  to,  connecting  with  Coal  creek  a  short  distance  below 
the  mouth  of  Lick  branch.  This  was  probably  the  pre-glacial 
bed  of  Sugar  creek,  and  from  Scott's  prairie  to  its  junction 
with  the  Coal  creek,  it  has  most  likely  cut  out  the  coal  measures 
to  their  conglomerate  base.  This  erosion  is  not  flanked  by 
gravel  hills,  but  the  excavation  is  filled  with  ckiy  and  sand. 

These  lines  of  erosion  are  determined  chiefly  by  the  result  of 
borings  made  in  prospecting  for  coal.  Experienced  miners 
have  been  troubled  to  account  for  these  results.  A  boring  will 
frequently  reveal  the  rock  and  coal  in  place,  after  penetrating 
thirty  or  forty  feet  of  drift,  while  another  but  a  few  hundred 
feet  away  will  find  neither  rock  nor  coal  within  one  hundred 
feet.  Surface  indications,  however,  will  mark  out  the  line  of 
these  valleys  to  a  careful  observer.  The  surface  is  more  uni- 
formly level  and  frequently  inclined  to  be  marshy. 

South  of  the  line  dividing  towns  19  and  20,  gravel  hills 
almost  entirely  disappear,  and  surface  bowlders  become  quite 
rare.  The  drift  deposits,  on  the  table  lands,  thin  out  as  we 
approach  the  southern  line  of  the  county,  so  that  wells  twenty 
or  thirty  feet  deep  sometimes  reach  the  rock.  But  while  this 
is  a  general  rule,  it  is  by  no  means  universal.  The  ridge  be- 
tween Coal  creek  and  the  Wabash,  south  of  Snoddy's  mill,  gives 
indications  of  a  deep  drift  composed  of  a  sandy  clay,  in  places 
strongly  colored  with  iron;  while  the  rock  has  been  reached 
at  Newtown,  on  Shawnee  prairie,  at  forty  feet  below  the  surface. 

The  general  surface  of  the  country  west  of  Coal  creek  and 
north  of  Shawnee  creek,  is  undulating,  and  sometimes  the  face 
of  the  hills  looking  towards  the  Wabash  river  rises  quite 
abruptly,  so  as  to  give  to  that 'section  of  the  county  a  broken 
and  hilly  character.  From  a  few  miles  above  Attica  to  a  short 
distance  below  Portland,  the  Wabash  has  cut  its  way  through 
the  great  sandstone  base  of  the  coal  measures;  and  its  tribu- 
taries, for  three  or  four  miles  of  their  lower  course,  cut  deep 
gorges  through  this  rock  which  present  bold,  and  sometimes 
perpendicular  bluffs.  Along  Shawnee  creek  above  the  feeder 
dam  these  rise  to  the  height  of  seventy-five  feet;  and  from  some 
distance  above  the  mouth  of  Shawnee  to  Portland,  is  a  con- 
tinuous wall  of  sandstone  from  thirty  to  forty  feet  high. 
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The  interior  of  the  county  is  an  elevated  plain  with  gentle 
undulatibns  and  a  slight  general  inclination  to  the  south  and 
west,  suiRcient  to  give  drainage  where  the  water-ways  are 
unobstructed.  A  few  sections  of  land  near  the  southeastern 
corner  of  the  county  are  Ao  broken  by  the  deep  gorges  of  Sugar 
Mill  creek,  as  to  give  a  considerable  proportion  of  waste  land^ 
but  the  greater  part  of  the  county  is  susceptible  of  cultivation 
by  the  plow. 

^OIL. 

The  soil  of  that  part  of  the  county  which  lies  on  the  Wabash 
slope  is  a  deep,  sandy  loam,  rich  in  the  elements  of  fertility 
and  of  easy  cultivation.  In  some  localities  it  rests  on  a  com- 
pact clay  subsoil,  at  a  depth  of  two  or  three  feet  from  the  sur- 
face. This  character  of  soil  is  improved,  in  a  marked  degree 
by  underdrainage.  The  same  general  character  of  soil  obtains 
in  the  immediate  vicinity  of  Coal  creek,  Shawnee  creek  and 
their  larger  tributaries.  Receding  from  these,  the  soil  grad- 
ually assumes  the  character  of  a  clay  loam  resting  on  a  heavy, 
clay  subsoil.  The  surface  of  these  soils  is  generally  rich  in 
vegetable  matter,  and  in  the  more  marshy  portions  the  soil 
takes  the  character  of  a  bed  of  deep,  black  muck.  These  clay 
soils,  when  thoroughly  underdrained,  become  porous  and  easy 
of  cultivation,  and  are  very  productive  and  durable.  A  scope 
of  country,  embracing  the  northern  half  of  Jackson  and  Mill 
Creek  townships  and  the  southern  half  of  Cain  township,  be- 
long to  this  description  of  soil,  which  trait  of  character  has 
greatly  retarded  its  improvement.  But  the  introduction  of 
railroads,  furnishing  a  market  for  the  dense  forest  that  has 
hitherto  covered  it;  and  underdrainage,  which  is  now  en- 
couraged by  the  erection  of  tile  factories,  are  rapidly  trans- 
forming these  woody  marshes  into  productive  farms. 

MEDICAL   TOPOGRAPHY. 

In  the  early  years  of  its  settlement.  Fountain  county  suffered 
much  from  intermittent  and  remittent  fevers  and  other  forms 
of  malarious  disease.  These  settlements  were  generally  made 
near  the  Wabash  river,  or  its  larger  tributaries,  and  occupied 
the  bottom  lands  or  the  adjacent  bluiis.  The  mass  of  half  de- 
cayed vegetable  matter,  of  which  the  soil  was  composed,  had 
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been  held  in  this  condition  by  the  dense  shade  of  forest  trees, 
undergrowth,  shrubbery  and  weeds.  When  these  were  re- 
moved and  the  air  and  sunlight  freely  admitted,  decomposition 
went  on  at  a  rapid  rate,  and  the  soil  sent  up  reeking  volumes 
of  poisonous  gases  that  bred  a  pestilence  among  the  pioneer 
cabins.  It  was  soon  discovered,  however,  that  settlers  on  the 
more  elevated  and  less  fertile  lands  were  reasonably  exempt 
from  this  malaria ;  and  even  the  rich  bottom  lands  were  soon 
tamed  down  by  cultivation,  and  except  where  the  stock  of  un- 
decayed  vegetable  matter  was  renewed  by  the  annual  overflow, 
the  bottom  lands  became  quite  exempt  from  malarious  diseases. 
The  undrained  table  lands  are  now  subject  to  visitations  of 
billions  and  typho-malarial  fevers  in  the  late  fall  and  early 
wmter  months ;  but  the  river  and  creek  margins,  away  from 
overflowed  bottoms,  are  now  rather  remarkable  for  their  ex- 
emption from  malarious  diseases.  The  flat  summit  lands,  when 
properly  underdrained,  are  entirely  free  from  malarious  tenden- 
cies. This  county  in  its  early  yeara  was  widely  known  as  the 
seat  and  center  of  that  mysterious  disease  known  as 

MILK-SICKNESS. 

It  is  a  special  form  of  gastro-enieretisj  consisting  of  an  acute 
inflammation  of  the  muscular  coat  of  the  stomach  and  intes- 
tines. The  disease  affects  ruminating  animals,  and  those  that 
feed  on  the  milk,  butter  or  flesh  of  these,  when  affected  with 
the  disease,  whether  it  be  man  or  the  lower  animals.  The 
prominent  symptoms  are  acute  fever,  constant  vomiting  and 
obstinate  constipation  of  the  bowels.  Under  the  most  success- 
ful treatment  of  scientific  physicians  nearly  one-half  of  the 
attacks  have  proved  fatal.  Scarcely  a  neighborhood  in  the 
county,  except  the  prairies  and  low  bottoms,  has  been  entirely 
exempt  from  attacks  of  the  disease  at  some  period  in  its  his- 
tory ;  though  at  present  milk  sickness  has  nearly  disappeared 
from  the  county.  The  remote  cause  of  this  disease  is  still  in- 
volved in  doubt.  Medical  men  of  good  scientific  attainments, 
who  have  had  opportunities  for  observing  the  disease  for 
twenty-five  years,  fail  to  agree  as  to  its  cause,  but  concur  in 
the  fact  that  the  disease  is  confined  to  those  who  have  eaten  of 
the  flesh,  butter  or  milk  of  infected  animals,  and  that  this  in- 
fection is  confined  to  animals  that  feed  in  certain  localities. 
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noted  for  a  dense  shade,  that  perfectly  excludes  the  sunshine; 
but  at  the  same  time  it  is  admitted  that  all  thickly  shaded 
jungles  are  not  infectious.  But  if  science  has  failed  to  detect 
the  remote  cause,  practical  observation  has  done  what  is  better. 
It  has  demonstrated  that  if  the  forest  shade  be  cleared  away 
and  the  ground  set  in  blue  grass,  or  in  other  cultivated  grasses, 
the  most  poisonous  spots  become  perfectly  healthful.  To  ex- 
terminate this  fearful  disease,  nothing  more  is  necessary  than 
to  feed  the  stock  of  the  farm  on  grass  grown  on  cleared  and 
cultivated  pastures. 

The  general  health  of  this  county  will  be  greatly  improved 
when  the  flat  clay  lands  are  thoroughly  underdrained.  This 
will  not  only  remove  stagnant  water,  but  it  will  dry  the  super- 
ficial springs  and  shallow  wells,  and  compel  people  to  seek  a 
supply  of  purer  water  at  a  deeper  level,  or  from  the  purer 
source — the  clouds. 

GEOLOGY. 

The  underlying  rocks  in  the  eastern  and  northeastern  parts 
of  Fountain  county  belong  to  the  sub-carboniferous  members  of 
the  Carboniferous  formation,  while  the  remainder  of  the  county 
is  embraced  in  the  coal  measures  proper.  The  deep  deposit  of 
drift  material  renders  it  diflicult  to  designate  at  all  points  the 
exact  line  separating  these  members  of  the  geological  scale.  A 
heavy  deposit  of  coarse  grained  sandstone,  the  equivalent  of  the 
*'Mill  Stone  Grit"  of  the  English  geologists,  and  in  this 
country,  frequently  designated  as  the  "Conglomerate  Sand- 
stone," forms  the  base  on  which  the  coal  seams  rest.  The 
eastern  outcrop  of  this  sandstone  may  be  assumed  as  the  mar- 
gin of  the  coal  measures,  and  all  east  of  that  line  may  be 
referred  to  the  sub-carboniferous.  This  line  enters  the  county 
from  the  south  near  the  southeastern  corner.  Heavy  bluifs  of 
conglomerate  form  the  narrows  of  Mill  creek  a  short  distance 
south  of  Wallace,  in  Jackson  township.  North  of  that  village  the 
rock  disappears  beneath  the  drift,  but  crops  out  again  on  Clifty 
creek  near  the  northern  margin  of  Scott's  prairie,  and  is  fully 
developed  in  the  heavy  bluffs  of  the  east  fork  of  Coal  creek  at 
Hillsboro'.  It  again  appears  at  Dry  run  in  sec.  33,  town  19, 
range  7,  and  at  Stone  Bluft'  in  sec.  8,  town  20,  range  8. 
After  disappearing  for  about  five   miles,  the  conglomerate  is 


FOUNTAIN   COUNTY.  97 


exposed  again  in  Shawnee  creek  near  the  junction  with  Little 
Shawnee,  and  from  thence  to  the  mouth  of  the  creek.  The 
most  easterly  exposure  of  this  rock  on  the  Wabash  front  is  at 
the  sandstone  quarry  in  section  32,  township  21,  range  7. 

In  considering  the  geology  of  Fountain  county  in  detail  we 
will  recognize  the  civil  township,  but  we  will  indicate  special 
localities  by  the  original  survey  of  town,  range  and  section. 

DAVIS    TOWNSHIP 

Occupies  the  northeastern  part  of  the  county,  and  its  surface 
drainage  is,  principally,  by  small  streams  discharging  directly 
into  the  Wabash.  These  expose  a  shaly  sandstone  with  nodules 
of  iron  distributed  through  it,  or  inter-stratified  in  the  form  of 
bands  from  half  an  inch  to  two  inches  thick.  On  Turkey  run, 
in  section  33,  township  22,  range  6,  we  have  this  section. 


« 


Turkey  Run  Section, 


Shaly  sandstone  with  bands  of  iron  ore 10  ft. 

Calciferous  sandstone  (hard) 6  ft. 

Blaek  bituminous  shale,  with  iron  nodules 12  ft. 

Total 28  ft. 

Some  of  these  nodules  would  weigh  a  ton  or  more,  and  con- 
tain from  40  to  50  per  cent,  of  iron.     The  calciferous  sandstone 
above  the  shale  is  compact,  uniformly  vStratified,  and  will  fur- 
nish a  reliable  building  material.     The  iron  is  not  in  sufficient 
9ttantity  to  justify  the  erection  of  works  to  smelt  it,  but  when 
^'^v*?t  furnaces  are  erected  in  the  coal  field  southwest  of  this, 
^*ieHe  nodules  and  bands  will  be  required  to  work  the  specular 
^'^^is  of  Lake  Superior  or  Iron  Mountain.     We  have  already 
.  ^^^ded  to  the  profuse  distribution  of  bowlders  at  the  foot  of  a 
'^<E*  of  gravel  hills  that  face  the  river  front.     In  some  places 
^uo't^e  are  so  thickly  scattered  as  to  interfere  with  cultivation. 

T^he  southeastern  quarter  of  the  township  is  a  level  plain, 

oc^xipying  the  great  valley  of  erosion,  and  is  drained  by  super- 

^^^^1  streams  emptying  into  Shawnee  creek,  which  tou(;hes  the 

tiovithwestern  corner  of  the  township,  but  does  not  expose  the 

\XB.i\erlying  rock  till  it  strikes  the  western  side  of  the  erosion 

Wo  or  three  miles  below  the  corner  of  Davis  township. 
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LOGAN   TOWNSHIP 

Lies  west  of  Davis,  and  with  the  exception  of  two  square  miles 
at  the  southeastern  corner,  where  Shawnee  creek  touches  it, 
the  drainage  is  directly  into  the  Wabash  river,  by  means  of 
small  rivulets,  which  carry  the  water  of  numerous  springs  that 
break  out  at  the  junction  of  the  drift  deposit  with  the  under- 
lying rock.  These  ravines,  in  their  lower  course,  expose  the 
rock,  and  often  form  deep  chasms  with  perpendicular  walls. 
The  upper  part  of  the  river  front,  for  the  distance  of  two  miles, 
is  a  repetition  of  the  shaly  sandstone  of  Davis  township.  Be- 
tween this  and  the  overlying  conglomerate  is  interposed  twenty- 
five  feet  of  compact  clay  shale,  which  is  imperfectly  stratified. 
After  diligent  search  the  only  fossils  obtained  were  a  specimen 
of  Taonurus  colletti,  and  some  fragments  of  coral.  The  most 
remarkable  feature  of  these  several  formations,  including  the 
conglomerate  sandstone,  is  the  absence  of  any  well  preserved 
organic  remains  by  which  we  may  accurately  determine  our 
geological  horizon.  The  conglomerate  sandstone  by  its  posi- 
tion and  lithological  character  gives  us  a  well  defined  base  to 
reckon  from.  The  clay  shale  with  its  fragments  of  coral,  and 
its  characteristic  fossil  {Taonurus  colleUi)y  as  well  as  its  geo- 
logical position,  marks  it  as  the  representative  of  the  Chester 
sandstone,  and  the  thinly  stratified  sandstone  below  it  should 
be  referred  to  the  same  age.  The  calciferous  sandstone  of 
Turkey  run  lacks  only  a  characteristic  fossil  to  warrant  its  clas- 
sification with  the  Keokuk  member  of  the  sub-carboniferous 
limestone. 

In  section  33,  township  22,  range  7,  an  outcrop  of  conglom- 
erate sandstone  occurs  which  has  been  extensively  quarried  for 
building  purposes,  but  from  some  cause  appears  to  be  aban- 
doned at  present.  In  the  construction  of  the  Wabash  &  Erie 
Canal,  rock  from  this  quarry  was  extensively  used;  and  after 
the  completion  of  that  work,  stone  was  quarried  here  and  dis- 
tributed by  boats  to  the  various  towns  between  this  and  Toledo, 
where  sandstone  was  preferred  by  builders.  In  descending 
the  Wabash  river  it  is  the  first  sandstone  fit  for  building  pur- 
poses which  was  found  convenient  to  the  canal.  That  early 
means  of  transportation  is  no  longer  available;  but  the  Toledo, 
Wal>ash  and  Western  railroad  passes  in  the  immediate  vicinity 
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of  the  quarry,  and  could  be  very  readily  made  available  for 
transporting  stone.  It  is  a  coarse-grained  sandstone,  of  a 
light  gray  color,  though  sometimes  slightly  tinged  red  with  the 
peroxide  of  iron.  It  lies  in  uniform  strata  from  one  foot  to 
four  feet  in  thickness.  It  is  quit^  soft  while  retaining  the 
quarry  moisture,  but  on  seasoning  it  acquires  a  good  degree  of 
hardness.  It  has  a  vertical  and  a  horizontal  line  of  cleavage, 
and  splits  readily  into  right-angled  blocks  of  any  convenient 
size  for  building  purposes.  It  is  especially  adapted  to  heavy 
masonry,  such  as  culvert^i,  bridge  abutments,  mills,  factories, 
etc.  On  account  of  its  softness  in  the  quarry,  many  persons 
doubt  its  durability,  but  they  have  only  to  examine  it  in  cliffs 
and  other  natural  exposures,  where  it  has  resisted  the  elements 
for  centuries,  to  be  convinced  of  its  reliability  as  a  building 
material.  We  were  informed  that  at  present  a  large  supply  of 
this  rock  is  obtained  from  quarries  on  the  opposite  side  of  the 
Wabash  river.  Indeed,  we  saw  numerous  car  loads  of  this 
8tone  on  the  railroad  track  and  in  transit  for  various  points. 
Logan  township  has  a  heavy  stock  of  undeveloped  wealth  in 
this  conglomerate  sandstone,  which  may  be  quarried  at  several 
other  points  than  that  named,  for  it  is  the  underlying  rock  of 
nearly  the  entire  township.  Besides  a  very  productive  and 
durable  soil,  and  this  building  material,, no  other  mineral  source 
of  wealth  need  be  looked  for  in  this  township. 

SUAWNEE   TOWNSHIP 

Lies  south  of  Logan,  and  its  drainage  is  effected  chiefly  by 
Shawnee  creek,  which  enters  the  township  near  the  north- 
eastern corner,  and  running  a  westerly  course,  it  joins  the 
Wabash  river  near  the  northwest  corner  of  section  22,  town 
21,  range  8.  It  is  a  stream  of  considerable  size,  having  its 
source  in  Tippecanoe  county.  It  was  once  considered  a  val- 
uable mill  stream,  and  was  used  as  a  feeder  for  the  Wabash 
aud  Erie  canal;  but  the  ponds  and  sloughs  near  its  source  having 
been  drained  and  their  channels  deepened  so  that  the  water  from 
the  spring  rains  are  discharged  immediately,  now  the  stream 
shrinks  in  the  early  summer  months  so  as  nearly  to  destroy  its 
value  as  a  water  power  the  remainder  of  the  year.  Little 
Shawnee,  a  large  tributary  of  the  main  stream,  takes  its  rise  in 
Montgomery  county,  and  after  traversing  the  breadth  of  Rich- 
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land  township,  it  enters  Shawnee  near  the  middle  of  its  eastern 
line,  and  bearing  northwesterly,  it  forms  a  junction  with  Big 
Shawnee,  about  two  miles  above  the  mouth  of  that  stream. 

The  rock  exposed  in  both  these  streams,  above  their  junction, 
is  the  same  Chester  sand  stone  exposed  in  the  ravines  in  Logan 
township.  It  has,  perhaps,  a  little  more  firmness,  and  is  more 
distinctly  stratified,  but  there  is  the  same  scarcity  of  fossils. 
Immediately  below  the  mouth  of  Little  Shawnee,  the  stream 
encounters  the  conglomerate  sandstone,  and  cuts  its  way 
through  it  to  the  Wabash,  forming  bold  bluffs,  and  sometimes 
overhanging  cliffs  from  fifty  to  seventy-five  feet  high.  This 
exposure  presents  a  mass  of  building  stone  of  a  superior  qual- 
ity, and  in  practically  inexhaustible  quantities.  Near  the 
mouth  of  the  creek,  stone  was  quarried  to  a  considerable  ex- 
tent when  the  canal  was  in  operation,  but  since  its  suspension^ 
the  quarries  have  been  abandoned.  At  an  exposure  of  this  stone 
in  a  branch  about  one  mile  north  of  Shawnee  creek  and  near 
the  C.  B.-C.  railroad,  a  quarry  is  worked  at  the  present  time. 
The  rock  obtained  is  from  the  lower  strata  of  the  conglom- 
erate, and  is  peculiar  from  its  absence  of  color.  It  is  composed 
of  grains  of  pure  quartz,  and  is  really  indestructible;  but  as  it 
lies  in  the  quarry,  the  particles  are  loosely  held  together,  and 
when  quarried  by  blasting,  the  rock  is  so  shattered  as  to  render 
much  of  it  unfit  for  use.  This  rock  may  be  split  by  steel 
wedges,  even  without  drilling,  and  the  blocks  thus  detached 
will  be  free  from  quarry  cracks  that  often  ruin  blocks  obtained 
by  blasting,  even  after  they  have  been  df  essed  and  placed  in  the 
wall.  This  white  stone  embraces  six  or  seven  strata  resting  on 
gray  shale  below  and  capped  above  with  a  coarser  reddish  gray 
rock.  These  white  strata  range  from  two  to  three  feet  in 
thickness.  This  white  sandstone  is  exposed  in  the  north  bluff 
of  Shawnee  creek  in  section  24,  town  21,  range  8.  The  freedom 
of  this  rock  from  iron,  and  the  ease  with  which  it  may  be 
crushed  when  fresh  from  the  quarry  suggests  its  use  in  the 
manufacture  of  glass. 

On  the  farm  of  Dr.  Whitehall,  section  24  (above  alluded  to), 
a  bluff  of  conglomerate  sandstone  is  exposed  on  the  northside 
of  Shawnee,  for  the  distance  of  three-fourths  of  a  mile.  The 
bluff  has  an  average  height  of  about  sixty  feet,  and  the  face  of 
it,  though  somewhat  irregular,  is  nearly  perpendicular  at  all 


FOUNTAIN    COUNTY.  101 


points.  The  stratification  is  finely  exposed,  showing  a  range 
of  strata  from  one  to  six  feet  thick.  The  upper  members  are 
stained  with  iron  peroxide  to  nearly  a  brick  red  color,  but  de- 
scending the  bluff  the  tinge  becomes  less  distinct  till  we  reach 
the  white  series  at  the  base.  A  short  distance  east  of  this  bluff 
is  an  outcrop  of  tlie  sub-conglomerate  coal  seam.  It  is  irregu- 
lar, ranging  from  ten  inches  to  two  feet  thick.  It  has  a  roof  of 
bituminous  shale  and  rests  on  a  fine  bed  of  fire  clay.  This  clay 
was  observed  at  a  point  nearly  opposite  Dr.  Whitehairs  house, 
but  the  coal  was  absent.  Though  this  coal  seam  is  thin,  yet 
the  excellent  quality  of  the  coal  will  probably  justify  mining 
the  larger  pockets  where  the  seam  thickens  to  two  feet,  and 
especially  if  the  fire-clay  can  be  utilized.  A  similar  outcrop  of 
sub-conglomerate  coal  shows  itself  about  a  mile  north  of  this, 
and  but  a  short  distance  west  of  the  C.  B.-C.  railroad. 

Shawnee  township  has  a  river  front  on  the  Wabash  of  about 
four  miles,  the  entire  length  of  which  is  a  wall  of  conglomerate 
sandstone  from  twenty-five  to  forty  feet  high.  The  bed  of  the 
abandoned  canal  lies  at  the  foot  of  this  bluff,  and  is  now  occu- 
pied by  a  railroad  that  is  designed  to  run  on  the  canal  line  from 
Attica  to  Terre  Haute.  This  will  afford  excellent  facilities  for 
marketing  this  very  durable  and  cheap  building  material  when 
its  architectural  value  shall  be  understood,  and  that  will  be 
when  architects  abandon  the  fallacy  that  the  durability  of  a 
stone  is  measured,  by  its  hardness.  Coal  creek,  in  its  great  bend, 
passes  through  three  sections  of  Shawnee  township  at  its  south- 
east corner,  but  does  not  cut  through  the  drift  so  as  to  expose 
the  rock  at  any  place.  The  deposit  of  glacial  drift  is  not  so 
deep  in  this  township  as  it  is  further  north,  and  both  gravel  hills 
and  northern  bowlders  are  scarce.  The  great  glacial  erosion 
passed  along  the  eastern  side  of  the  township,  leaving  its  usually 
level  surface,  but  its  margin  of  gravel  hills  has  almost  entirely 
disappeared.  The  township  is  well  drained  and  watered,  and 
has  a  soil  of  great  fertility.  The  bowlder  drift,  about  twenty 
feet  deep,  very  uniformly  rests  on  compact  blue  clay  from  twenty 
to  forty  feet  thick,  lying  on  the  bed  rock,  with  usually  a  de- 
posit of  coarse  gravel  two  or  three  feet  thick  interposed.  Above 
this  clay  the  common  supply  of  water  for  domestic  purposes 
lias  heretofore  been  obtained.  But  a  more  perfect  surface 
7 — Geol. 
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drainage  of  the  eoimtry  is  rapidly  drying  up  these  reservoirs,  and 
the  sliallow  wells  in  dry  seasons  fail,  but  by  penetrating  tlie  clay 
to  the  lower  gravel  an  inexhaustible  supply  of  good  water  can 
almost  invariably  be  obtained.  When  the  supply  of  water  for 
domestic  pui'poses  shall  be  generally  drawn  from  tliis  lower 
reservoir  tlie  health  of  the  people  will  be  materially  improved^ 
These  remarks  apply  equally  to 

RICHLAND   TOWNSHIP, 

Which  lies  directly  east  of  Shawnee.  This  township  shows  a 
deep  drift  surface,  made  of  finer  material  than  is  exposed  in 
the  townships  north  of  this — sand  generally  taking  the  place 
of  gravel.  But  a  single  surface  outcrop  of  stone  was  observed 
in  this  township.  This  occurs  at  Dobe's  Mill,  on  Coal  creek, 
in  section  10,  town  20,  range  7.  This  exposure  extends  along 
the  stream  but  about  forty  rods.  It  is,  however,  clearly  ex- 
posed and  the  strata  well  defined.  We  obtained  the  following 
section : 

Dobe's  Mill  Section. 
Drift 8, ft. 

Sandstone  (Chester) 10  ft.  4  inches. 

Argillaceous  Limestone 2  ft. 

Total 20  ft.  4  inches. 

Though  but  two  feet  of  the  lowest  member  is  exposed  above 
the  bed  of  the  stream,  yet  it  has  been  penetrated  by  a  boring- 
to  the  depth  of  sixty  feet  in  the  immediate  vicinity.  Fossils 
are  rather  rare  in  this  rock,  but  we  obtain  well  preserved  speci- 
mens of  FeneMella  shumardl  and  Alorisma  subcuneata^  which 
mark  it  as  belonging  to  the  Keokuk  group.  The  strati- 
fication is  parallel  and  quite  uniform,  both  in  the  sandstone 
and  limestone ;  the  strata  ranging  from  six  to  ten  inches  thick. 
The  limestone  is  used  in  the  neighborhood  for  cellar  walls  and 
house  foundations.  It  contains  too  much  clay,  colored  with 
iron  proto-sulphide,  to  be  reliable  in  exposed  situations.  The 
sandstone  overlying  it,  though  softer,  is  a  more  durable  build- 
ing nuitcriar.  This  outcrop  of  stone  marks  the  eastern  shore 
of  the  great  glacial  erosion.  In  the  southwestern  part  of  New- 
town, on  elevated  ground,  a  boring  reached  sandstone  (Chester?) 
at  the  depth  of  thirty-nine  feet.  A  singular  phenomenon  oc- 
curred at  this  well.     The  sandstone  was  penetrated  five  feet. 


FOUNTAIN   COUNTY.  103 


when  a  copious  stream  of  water,  strongly  impregnated  with 
iron,  was  struck,  having  a  temperature  of  59  ^  ,  while  the  water 
obtained  in  the  drift  above  has  a  temperature  of  54  ^ .  We 
are  unable  to  say  why  the  chalybeate  water  should  be  warmer 
than  that  in  shallower  wells;  unless  it  may  be  that  it  rises  from 
a  great  depth. 

Kichland  township  has  generally  a  level  surface,  and  the 
northern  part  is  embraced  in  Shawnee  prairie.  The  township, 
as  its  name  indicates,  is  very  fertile ;  but  its  productiveness  and 
its  health  will  be  greatly  improved  by  underdrainage.  In  its 
early  settlement,  this  township  was  noted  for  the  prevalence  ot 
"  milk  sickness,"  but  since  cattle  no  longer  run  oh  wild  pastures, 
the  disease  has  entirely  disappeared. 

VANBURKN   TOWNSHIP 

Occupies  the  central  position  in  Fountain  county.  It  is 
traversed  in  nearly  its  whole  length  from  north  to  south  by 
Coal  creek,  and  two  large  tributaries,  east  fork  of  Coal  creek 
and  Dry  run,  enter  it  from  the  east.  Though  coal  has  been 
mined  to  a  considerable  extent  near  Stone  Bluif,  in  section  24, 
town  20,  range  8,  yet  we  may  not  consider  any  point  as  being 
fairly  within  the  coal  field  if  it  lies  north  of  the  line  dividing 
towns  19  and  20.  Local  deposits  of  block  coal  of  a  good  qual- 
ity will  be  found  west  of  Coal  creek  and  north  of  this  line,  but 
being  on  the  margin  of  the  coal  field,  these  will  be  found  in  de- 
tached pockets,  and  mining  can  be  carried  on  with  certainty 
only  by  borings  in  advance  of  the  entries.  Moreover,  the  deep 
erosions  of  the  glacial  currents  have,  in  many  places,  cut  out 
the  coal  where  it  was  originally  deposited  in  a  workable  seam. 
Several  horings  have  been  made  on  section  36,  town  20,  range 
Sj  but  these  investigations  were  made  by  private  parties,  and  in 
these  cases  the  person  employed  to  make  the  boring  is  always 
•charged  to  keep  the  register  of  the  work  entirely  private,  so 
we  found  it  impossible  to  obtain  definite  sections  of  these  bor- 
ings. This  much,  however,  we  learned  from  a  source  that  we 
deemed  reliable.  The  borings  were  from  100  to  150  feet  deep, 
but  no  coal  was  found  in  any  of  them.  At  this  we  were  not 
surprised,  as  section  36  lies  directly  in  the  track  of  the  great 
erosion — the  ancient  river  bed.  Near  the  southeast  corner  of 
this  section,  at  the  foot  of  the  hill,  is  a  surface  outcrop  of  block 
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coal  of  good  quality.  The  seam,  for  some  distance,  ranged  from 
thirty  to  thirty-six  inches  thick.  After  being  worked  for  sev- 
eral years,  the  enterprise  was  abandoned  on  account  of  the 
seam  thinning,  and  in  some  of  the  entries  entirely  disappearing, 
and  in  many  places  the  roof  was  defective. 

In  1872  a  shaft  was  sunk  a  few  rods  west  of  the  Veedersburg 
cemetery,  for  a  section  of  which  we  are  indebted  to  Riley  Helm, 
who  was  one  of  the  workmen  engaged  in  sinking  it. 

Shaft  near   Veedersburg. 

Drift .* 30  ft.  0  in. 

Soft  sandstone. 10  ft.  0  in. 

Compact  sandstone 15  ft.  0  in. 

Bituminous  shale  (black  slate) 5  ft.  0  in. 

Block  coal 2  ft.  3  in. 

Fire  clay 1  ft.  6  in. 

Fine  grained  white  sandstone 12  ft  0  in. 

Bituminous  shale  (black  slate) 4  ft.  3  in. 

Block  coal 4  ft.  2  in. 

Total  depth 84  ft.  2  in. 

At  the  bottom  of  this  shaft  there  was  a  heavv  inflow  of 
water,  from  which  the  proprietors  had  no  pump  of  sufficient 
power  to  relieve  it.  Subsequently  it  passed  into  the  possession 
of  the  I.,  B.  &  W.  R.  R.,  and  was  used  as  a  water  station. 
About  150  feet  south  of  this  and  on  the  opposite  side  of  a 
branch,  a  boring  has  been  made,  revealing  substantially  the 
same  section.  Another  boring  was  made  near  the  west  line  of 
section  12,  and  above  200  yards  west — a  little  south — of  which 
we  obtained  the  following,  rather  indefinite,  section: 

Drift 20  ft. 

Sandstone  and  clay  shale 48  ft. 

Black  slate 2  ft. 

Block  coal 4  ft. 

Total  depth 74  ft. 

As  the  surface  of  the  ground  rises  from  the  shaft  in  the  di- 
rection of  the  boring,  and  the  dip  of  the  strata  being  in  the 
same  direction,  it  leaves  it  doubtful  whether  the  coal  reached 
in  this  boring  is  the  upper  or  the  lower  coal  of  the  shaft. 
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Eighty  rods  south  of  Veedersburg  and  one  hundred  feet 
west  of  the  C.  B.-C.  railroad,  a  boring  was  made  several  years 
ago,  but  we  could  learn  no  more  about  it  than  that  ninety  feet 
from  the  surface  four  feet  six  inches  of  "rotten  coal"  was 
found.  Wliether  this  was  really  coal  or  merely  soft  bituminous 
shale,  remains  in  doubt.  As  it'  is,  however,  at  the  horizon  of 
the  coal  at  the  shaft,  it  is  probably  coal  in  some  undefined  con- 
dition. 

At  the  railroad  bridge,  eighty  rods  further  south,  there  is  an 
outcrop  of  thirty  inches  of  very  hard  block  coal,  under  ten  feet 
of  sandstone,  with  about  one  foot  of  shale  interposed  between 
the  rock  and  coal.  This  coal  has  been  mined  from  under  sev- 
eral acres  of  bottom  land,  west  of  the  railroad,  but  the  seam 
proving  irregular,  and  the  sandstone  roof  disappearing,  the 
mining  has  been  abandoned.  Entries  driven  under  the  hill 
west  of  this  might  reveal  more  uniformity  of  seam  and  a  better 
roof. 

One  and  a  half  miles  southwest  of  this,  in  section  11,  town- 
ship 19,  range  8,  coal  has  been  mined  quite  extensive  by  a  hor- 
izontal drift  from  a  surface  outcrop.  The  seam  was  in  most 
places  three  feet  thick,  but  showed  great  irregularity — some- 
times being  "pinched"  to  half  that  thickness,  and  on  this  ac- 
count the  mine  is  at  present  abandoned.  The  coal  is  a  good 
quality  of  block.  In  this  immediate  vicinity  three  borings 
have  been  made,  but  all  that  we  could  learn  was  that  at  the 
depth  of  twenty -five  feet  a  coal  seam  of  twenty  inches  thick 
was  cut,  and  in  each  of  the  "borings,  at  a  distance  of  from 
eighty-six  to  95  feet  from  the  surface,  four  feet  of  block  coal 
was  found.  W.e  regret  that  we  are  unable  to  give  a  connected 
section  of  the  strata  in  these  borings,  but  as  the  register  is  pri- 
vate property  we  were  unable  to  obtain  it.  Near  the  north- 
western line  of  this  section  a  boring  was  made  to  a  depth  of 
more  than  one  hundred  feet  in  drift  the  entire  distance,  mark- 
ing the  line  of  the  great  erosion.  The  twenty-inch  seam  of 
coal  in  these  borings  has  a  layer  of  compact  canncl  coal,  from 
four  to  six  inches  thick,  which  is  exposed  in  the  bed  of  Coal 
cT^ek,  a  short  distance  below  the  bridge  of  the  C.  B.-C.  railroad, 
specimens  of  which  are  frequently  washed  out  by  freshets.  • 

A  boring  has  recently  been  made  by  private  parties  in  the 
interest  of  the  Toledo  &  St.  Louis  railroad,  in  sec.  24,  town 
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19,  range  8,  which  found  forty  inches  of  block  coal  at  a  depth 
of  eighty  feet.  This  renders  it  probable  that  the  lower  seam 
of  block  coal  may  be  mined,  generally,  in  that  part  of  VanBuren 
township  which  lies  south  of  Veedersburg  and  west  of  the  C. 
B.-C.  railroad ;  but  owing  to  the  irregularity  in  the  seams  so 
near  the  margin  of  the  coal  iield,  we  would  not  advise  the 
sinking  of  shafts  without  first  making  careful  explorations  by 
boring. 

An  out<;ro})  of  <M)ngloinorate  sandstone  occurs  on  Dry  run 
near  the  north  line  of  sec.  88,  town  20,  range  8,  wliich,  if 
properly  quarried,  will  furnish  an  excellent  and  very  durable 
building  material.  A  similar  outcrop  occurs  at  Stone  Bluff  in 
section  10,  in  the  same  town  and  range  as  the  above.  In 
neither  of  these  outcrops  have  quarries  been  regularly  opened, 
though  stone  has  been  obtained,  to  a  limited  extent,  for  house 
foundations,  etc.     The  people  have  not  yet  learned  its  value. 

TROY    TOWNSHIP. 

This  township  has  a  large  river  front,  as  it  lies  in  the  great 
bend  of  the  Wabash,  at  the  lower  end  of  which  is  located  the 
town  of  Covington,  the  county  seat.  Though  Troy  township 
lies  chiefly  within  the  coal  ftehl  yet  it  has  but  little  workable 
coal.  In  the  southeastern  corner  the  coal  is  cut  out  by  the 
great  erosion  which  forms  a  junction  with  the  Wabash  river 
from  three  to  four  miles  below  Covington. 

About  one  and  a  half  miles  south  of  Covington,  and  near  the 
line  between  sections  1  and  2,  town  19,  range  9,  is  an  outcrop 
of  block  coal,  which  has  been  worked  in  former  yeara,  but 
appears  now  to  be  abandoned.  The  seam  ranges  from  twenty 
inches  to  three  feet  thick,  but  is  very  irregular,  and  where  it 
has  been  worked  the  roof  is  defective.  This  last  defect  would, 
probably,  be  remedied  by  extending  the  entries  under  the  hill 
to  the  east,  but  perhaps  the  irregularity  in  thickness  of  seam 
would  render  mining  unprofitable.  The  same  seam  ajjpears  in 
the  railroad  cut  about  two  hundred  vards  east  of  the  station, 
at  Covington,  whore  it  shows  but  sixteen  inches  of  coal. 

In  a  ravine  but  a  little  distancre  east  of  the  old  canal  bed,  in 
section  12,  town  19,  range  9,  there  outcrops  a  seam  of  bitum- 
inous coal  three  feet  thick.     When  the  canal  was  in  operation 
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this  coal  WiiB  mined  quite  extensively,  but  the  work  i^  now 
abandoned.  The  eoal  is  similar  in  quality  to  that  so  extensively 
mined  near  Snoddy's  Mill,  which  will  be  described  hereafter. 
At  the  time  of  the  oil  excitement  some  parties  made  a  boring, 
near  this  coal  drift,  in  search. of  oil.  At  a  depth  of  about  one 
hundred  and  seventy-five  feet  they  abandoned  the  enterprise, 
but  left  a  fine  flowing  well  of  very  pure  water.  We  were 
unable  to  find  the  parties  who  made  this  boring,  and  therefore 
could  not  obtain  a  section  of  it. 

The  elevated  ground  in  the  vicinity  of  Osborn's  Prairie  may  , 
IM>Bsibly  have  the  lower  seam  of  block  coal  underlying  it,  but 
the  near  proximity  to  the  margin  of  the  coal  field  will,  proba- 
bly, render  the  seam  irregular,  and  the  deposit  of  coal,  in 
pockets,  rather  than  in  a  continuous  seam.  Boring  in  sec- 
tions 20,  21  and  22  would  settle  this  question. 

Troy  township  has  a  productive  soil,  adapted  to  a  wide 
range  of  crops,  and  the  northern  part  of  the  township  lies 
admirably  for  cultivation.  The  southern  part  is  sometvhat 
broken  by  the  deep  valleys  of  the  tributaries  of  Coal  creek  and 
the  Wabash ;  yet  there  is  but  little  land  in  the  township  that 
can  not  be  conveniently  plowed. 

WABASH    TOWNSHIP 

Lies  directly  south  of  Troy,  and  has  a  river  front  of  five 
mileH.  Coal  creek  cuts  the  township  diagonally  from  northeast 
to  southwest ;  and  Graham's  creek,  a  large  tributary,  which  has 
its  source  in  Osborn  Prairie,  traverses  the  northern  part  of  the 
township.  These,  with  the  hills  along  the  river  front,  render 
the  surface  of  the  country  somewhat  broken. 

In  section  31,  town  19,  range  8,  in  section  6,  town  18,  range 
8,  and  in  section  1,  town  18,  range  9,  are  located  the  rather 
celebrated  "Stringtown"  coal  mines.  These  mines  were  opened 
by  Brown,  Barbee  &  Co.,  as  early  as  1845,  and  the  succeeding 
year  a  tram  railroad  was  constructed  over  the  ridge,  to  the 
Wabash  and  Erie  Canal ;  and  coal  was  furnished  from  this 
point  to  supply  the  demand  of  all  the  towns  along  the  canal  to 
Toledo.  The  abandonment  of  the  canal  suspended  mining 
here  and  the  work  lay  idle  until  1870,  when  the  C.  &  Eastern 
Illinois  railroad  constructed  a  branch  to  this  point,  and  mining 
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was  commenced  chiefly  in  the  interest  of  the  North  Chicago 
Iron  and  Steel  Works.  At  present  (June  20,  1881)  three  hori- 
zontal drifts  and  three  shafts  are  in  active  operations.  The 
voal  is  a  semi-block,  but  too  bituminous  to  work  in  smelting 
iron  without  coking,  but  makes  an  excellent  article  of  coke, 
and  is  quite  free  from  sulphur.  We  regard  it  as  the  equivalent 
of  coal  K  of  Prof.  Cox's  classification.  The  seam  ranges  from 
five  to  six  feet  thick,  and  is  quite  uniform.  On  section  31, 
Soliday  &  Co.  are  working  thirty  hands  in  two  drifts,  with  five 
feet  of  coal.  The  shale  roof  of  these  entries  are  very  rich  in 
well  preserved  fossils  of  the  coal  vegetation.  Of  these  we  ob- 
tained specimens  of  the  Pecopteris  lonchiticay  fronds  of  Sphcn- 
opteris  crenata^  Neuroptcris  hirsutUy  and  fragments  of  stems  and 
fronds  of  calamites  (species  undetermined).  On  section  6, 
Ogden  Bros,  are  working  a  drift  in  a  seam  five  feet  thick  of 
coal  K.  On  section  1,  Trunky,  Purdee  &  Co.  work  a  shaft  forty 
feet  deep,  mining  a  seam  of  K  six  feet  thick.  4  This  company 
works  fifty  hands.  S.  W.  Phelps  &  Co.  have  a  shaft  fifty  feet 
deep  on  section  1.  The  coal  is  six  feet  thick  and  similar  in 
quality  to  the  neighboring  mines.  This  shaft  employs  one 
hundred  hands  in  summer  and  two  hundred  in  winter,  and 
raise  from  ojie  fifty  to  three  hundred  tons  of  coal  daily.  On 
the  same  section,  and  three  hundred  yards  southwest  from  the 
last  named  shaft,  the  Fountain  County  Coal  Mining  Company 
are  operating  in  a  shaft  one  hundred  feet  deep,  working  six 
feet  of  coal  K,  with  a  force  of  one  hundred  and  fifty  hands. 
The  entire  output  of  this  group  of  mines  is  at  this  season  about 
five  hundred  tons  daily.  The  North  Chicago  Iron  and  Steel 
Company  has  just  completed  and  put  into  operation  twenty- 
five  coke  ovens  for  economizing  the  coal  slack  from  these  mines. 
The  cost  of  these  ovens  with  the  machinery  necessary  to  operate 
them  was  $150,000.  The  experiment  is  working  satisfactorily. 
On  sections  4  and  5,  township  18,  range  8,  there  is  an  outcrop 
of  coal  K,  about  4  feet  thick,  which  has  been  mined  to  a  limited 
extent  for  neighborhood  use.  This  outcrop  is  on  the  bluft*  south 
of  Prairie  creek.  We  found  no  indications  of  this  coal  seam 
between  Coal  creek  and  Prairie  creek,  the  general  level  being 
below  its  elevation.  Near  the  north  line  of  section  5,  and  in 
section  3,  township  18,  range  8,  are  out<5rop8  of  block  coal  in 
seams  from  thirty  to  thirty-six  inches  thick;  and  on  sections 
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33,  34,  27  and  28,  are  outcrops  of  block  coal,  the  scams  ranging' 
from  three  feet  to  three  feet  ten  inches  in  thickness.  The  coal 
18  of  good  quality,  and  the  general  uniformity  in  the  outcrops 
in  the  ravines  on  the  east  side  of  Coal  creek  from  above  Cade's 
Mill  to  a  point  nearly  opposite  Snoddy's  Mill,  gives  ground  to 
infer  that  this  upper  block  coal  seam  has  lost  much  of  the  ir- 
regularity which  marked  it  in  the  neighborhood  of  Veeders- 
burg.  At  Cade's  Mill  (section  27)  there  are  indications  that  the 
lower  block  coal  lies  but  a  little  distance  below  the  bed  of  Coal 
creek,  but  no  borings  or  excavations  have  yet  been  made  to 
ascertain  that  matter. 

In  1830  Mr.  Jarred  from  the  Kanawha  salt  regions  in  Vir- 
ginia, made  a  boring  on  the  north  side  of  J^rairie  creek  in  sec- 
tion 4,  township  18,  range  8,  for  the  purpose  of  obtaining  brine 
for  the  manufacture  of  salt.  No  very  definite  register  of  the 
boring  was  kept,  but  we  were  fortunate  in  obtaining  from  Jesse 
Jarred  (a  son  of  the  proprietor,  who  assisted  in  the  boring)  the 
following  general  notes: 

Section  at  JarreiVs  Well. 

Drift 40  ft. 

White  sandstone 10  ft. 

Black  slate  and  coal 10  ft. 

Fire  clay  and  soapstone 12  ft. 

First  brine  at 72  ft. 

Total 144  ft. 

This  brine  not  being  satisfactory,  either  in  quantity  or  strength, 
the  boring  was  subsequently  continued  to  the  depth  of  1,004  feet, 
tapping  several  veins  of  brine  in  that  distance.  Salt,  to  a  lim- 
ited extent,  was  made  here  for  several  years,  but  the  proprietor 
lacked  capital  to  compete  with  Thomas  &  Co.,  who  were  oper- 
ating a  salt  furnace  about  eight  miles  south  of  this,  near  the 
mouth  of  Coal  creek.  The  only  point  of  importance  in  this 
boring  is  the  demonstration  of  a  coal  seam  below  that  in  section 
3,  one  mile  east  of  this.  But  in  those  early  days  the  notes  of 
boring  did  not  discriminate  between  bituminous  shale  and  coal, 
and  how  much  of  the  ten  feet  in  the  above  section  was  the  one, 
and  how  much  the  other,  it  is  imposible  to  determine  without 
repeating  the  boring. 
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FULTON    TOWNSHIP 

Occupies  tlic  Houthwest  comer  of  Fountain  county.  It  has  a 
river  front  of  five  miles,  and  is  traversed  from  north  to  south 
by  Coal  creek,  wliile  Wabasli  Mill  creek  cuts  across  the  south- 
east corner  for  a  distance  of  two  miles.  These  streams  render 
Fulton  township  the  most  broken  and  hilly  of  any  in  the 
county.  The  northern  half  of  the  river  front  is  composed 
chiefly  of  drift  hills,  risiuir  from  one  hundred  to  one  hundred 
and  fifty  feet  above  the  river.  At  a  westward  bend  of  the 
river,  near  the  southern  line  of  section  22,  town  18,  range  9, 
a  bavou  continues  the  direction  of  the  river  above  and  cuts  oflf 
a  considerable  territory  of  elevated  land,  presenting  a  bold  and 
rocky  front  towards  the  river.  The  bayou  or  '* swale"  has  a 
width  of  from  two  hundred  to  four  hundred  yards,  and  gives 
evidence  of  having  once  been  the  bed  of  the  Wabash;  and  even 
now  it  requires  but  a  modei-ate  rise  of  the  river  to  throw  a 
strong  current  through  it.  This  detached  piece  of  high  land  is 
known  as  "Silver  Island/'  and  was  a  notable  place  in  the  early 
days  of  Wabash  navigation.  It  is  the  highest  point  on  the 
river  shore  where  coal  is  observed  cropping  out.  Near  low- 
water  mark,  at  the  base  of  a  bluft*,  about  forty  feet  high,  at  an 
abruj»t  bend  of  the  river  to  the  right,  there  is  an  exposure  of 
coal,  seam  K,  with  its  characteristic  limestone  roof,  bearing 
marine  fossils.  From  this  rock  we  obtained  Produdas  semi' 
reiiculatas  and  Prodadus  loiifji-spinus.  The  coal  at  this  point 
has  an  averai^e  thickness  of  about  four  feet.  Above  this  three 
other  seams  occur,  ranging  from  twenty  inches  down  to  ten 
inches  thick.  The^e  probal)ly  represent  L  and  M  of  the  In- 
diana scries.  The  coal  in  the  lower  seam  is  of  a  fair  quality, 
though  its  exposure  to  the  river  in  high  water  has  injured  it 
a,t  the  outcrop.  On  the  east  side  of  the  island  an  outcrop  of 
coal  K  occurs  near  the  southwest  corner  of  section  2G,  town  18, 
range  0,  on  the  land  of  N.  Thonuis.  This  coal  was  quite  ex- 
tensively worked  when  the  canal  was  in  operation,  and  gained 
the  reputation  of  being  a  superior  quality  of  coal.  The  works 
are  now  abandoned  and  the  entries  filled  up.  The  seam  is 
about  four  feet  thick.  A  shaft  was  once  sunk  a  few  rods  west 
of  the  line  between  sections  20  and  27,  on  the  land  of  11.  Riin- 
dolph,  reaching  the  same  seam  of  coal,  but  owing  to  the  abau- 
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<ionment  of  the  ounul,  this  shaft  was  not  worked  to  anj 
considerable  extent.  Extensive  borings  in  searcli  of  coal  have 
lately  been  made  on  Silver  Island,  but  as  these  were  made  m 
^he  interest  of  private  parties,  we  are  unable  to  obtain  detaila. 
Iii  general  tenns,  we  learned  that  the   coal  on   the  island  is 

• 

irregular — in  some  places  reaching  u  thickness  of  seven  feeL 

The  upper  seams,  L  and  M,  are  not  in  any   place  workable. 

On  the  northern  part  of  the  island  there  are  seven  surface  out- 

^-'^ops  of  this  coal  that  have  been  worked,  none  of  which  waa 

'<^88  than  four  feet  thiirk.     A  shaft,  also,  was  once  sunk  to  four 

f'^ot  of  this  coal  on  the  upper  part  of  the  ishind.     Near  the  Coal 

^•rcek  bridge,  on  the  Toledo,  Cincinnati  &  St.  Louis  Railroad^ 

Wjero  are  several   outcrojis  of  coal  K  where  the  seam  ranges 

^'•oiii  three  to  live  feet  thick.     These, outcrops   are  in  sections 

^^>,    town  18,  range  9,  and  in  sections  31,  80  and  20,  in  town  18^ 

I'iin^^  8.     North  of  this  the  eastern  erosion  has  cut  out  the  coal 

'"    it   belt  from  half  a  mile  to  a  mile  wide.     Beyond  this,  coal  K 

•*Pi;»^*airs  again  on  sections  7  and  8,  town  18,  range  8,  along  the 

''^^^^^ines    running   into   Prairie   Creek  from   the  south.     These 

'Hi»X4^*s  have   not    been    worked  sufficiently   to   determine   the 

cii  ix  iTiicter  of  the  coal,  nor  the  thickness  of  the  seam  with  accu- 

'**^*-*^",  but  both  look  favorable,  and  we  predict  a  iield  of  profit- 

aUl<3     ^.<)j^l  niining  between  Coal  creek  and  Wabash   Mill  creek, 

^^*      t:li.c  three  southern  tiers    of  sections  in   Fulton   township. 

Tl  1  o  Ugh  there  is  a  considerable  space  between   these  creeks  in 

^**  i<-*li  no  coal  appears — the  streams   being  supeilicial — yet  at 

^"*-^     ^\ills  of  Mill  creek,  in  section  28,  town   18,  range  8,  coal  K 

apf^o^arsin  a  seam  four  feet  thick,  and  covered  with  its  charac- 

tei*ifc^-^j^»  P^^^-^^f  j^jjj^^Jqjj^  limestone.     Indications  of  coal  are  seen 

^^''■^^'^^'  this  on  the  creek.  These  circumstances  iustifv  the 
<>l^ii  X  von  that  the  same  bed  extends,  with  more  or  less  regularity, 
ut^il^^rthe  whole  intermediate  siiace. 

.  "^^^  iid'stone  of  a  good   quality  is  found  on  the  river  face  of 

^  ^'"^^r  Island,  at  the  point  where  the  line  dividing  sections  27 

'*^^^*^     -)4  strikes  the  blutf.     The  quarrv  is  InMnif  worked  at  this 

l^^iiv.*    to  obtain  stone  for  the  railroad  bridge  over  the  Wabai^h 

'•v^  ^\ie  county  line.     Some  of  the  strata  in  this  quarry  have  a 

<>^'eu\^.(|]y  JjI^^}  tinge.     Hocks  of  this  character  should   not  be 

yVuv^iMl  in  exposed  situations.     The  lighter  colored  strata  of  this 

H^Uirry  are  entirely  reliable  in  any  situation. 
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In  the  year  1865  a  boring  was  made  near  the  north  line  of 
section  35,  town  18,  range  8,  for  the  purpose  of  determining 
the  presence  of  salt  or  other  valuable  mineral  deposits  in  the 
strata  below.  The  boring  was  prosecuted  to  the  depth  of  1,155 
feet,  at  which  point  a  very  strong  flow  of  mineral  water  was 
encountered  which  arrested  the  boring.  At  several  points  in 
the  progress  of  the  work  veins  of  brine  were  struck,  but  none 
of  these  proving  satisfactory  to  the  company,  the  boring  was 
continued.  We  subjoin  a  condensed  report  of  the  strata  pen- 
etrated by  this  boring,  as  the  same  were  noted  at  the  time. 

Section  in  the  Lodi  Artesian  Well. 

Drift 5  ft.  0  in. 

Sandy  shale 1  ft.  3  in. 

Shale,  with  iron  nodules 2  ft.  3  in. 

Clay 2  ft.  0  in. 

Fossiliferous  limestone 2  ft.-  0  in. 

Shale 8  ft.  0  in. 

Coal 1  ft.  0  in. 

Fire  clay 8  ft.  0  in. 

Coal 1  ft.  0  in. 

Shale,  with  iron  nodules 1  ft.  6  in. 

White  sandstone 12  ft.  6  in. 

Sandstone  and  limestone 7  ft.  6  in. 

Argillaceous  sandstone  and  thin  coal  seam 10  ft.  0  in. 

White  clay  sandstone 8  ft.  0  in. 

Thinlv  stratified  sandstone .' 13  ft.  6  in. 

Sandstone,  with  iron  ore 3  ft.  3  in. 

Sandy  shale 12  ft.  7  in. 

Dark  unctuous  clay 2  ft.  5  in. 

Shale,  with  thin  coal 3  ft.  4  in. 

Brown  sandstone  and  shale 10  ft.  1  in. 

Cream  colored  sandstone 5  ft.  0  in. 

White  mica  sandstone 6  ft.  0  in. 

Fine  grained  sandstone 9  ft.  0  in. 

Shale 2  ft.  8  in. 

Clay  shale 3  ft.  2  in. 

Compact  shale 6  ft.  3  in. 

Black  shale 9  ft.  0  in. 

Soft  clay  shale 5  ft.  0  in. 
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Compact  shale 14  ft.  6  in. 

Sandstone 31  ft.  11  in. 

Sandy  shale 39  ft.    4  in. 

Hard  quartz  sandstone 2  ft.  3  in. 

Sandy  shales 60  ft.  0  in. 

'  Fine  grained  sandstone 81  ft.  2  in. 

Hard  sandstone 10  ft.  3  in. 

(Brine  2°  B.) 

Fine  grained  sandstone 5  ft.  0  in. 

Sandy  shale 7  ft.  1  in. 

Unctuous  shale 12  ft.  1  in. 

Hard  shale,  with  iron  ore 12  ft.  3  in. 

Sandy  snale 53  ft.  7  in. 

Hard  sandstone 10  ft.  9  in. 

Sandy  shale 43  ft.  0  in. 

Sandstone  and  shale 9  ft.  10  in. 

Sandy  shale 49  ft.  1  in. 

Flint  nodules  in  sandstone 8  ft.  2  in. 

Sandy  shale 45  ft.  9  in. 

(Brine  5°  B.  610  ft.) 

Compact  sandstone 10  ft.  3  in. 

Finegrained  sandstone 54ft.  7  in. 

Clay  shale 11  ft.  2  in. 

Fine  grit  shale 60  ft.  9  in. 

Compact  silicious  rock 1  ft.  0  in. 

(Brine  6*  B.) 

Soft  clay  shale  7  ft.  3  in. 

Fine  grit  shale 5  ft.  3  in. 

Compact  sandstone 3  ft.  0  in. 

Soft  sandstone  .  16  ft.  10  in. 

White  sandstone 6  ft.  0  in. 

Sandstone,  with  thin  layers  of  quartz 35  ft.  7  in. 

Soft  sandstone 9  ft.  4  in. 

Shale  and  clay  19  ft.  4  in. 

(Brine  8i°  B  880  ft.  2  in.) 

Tenacious  clay 8  ft.  7  in. 

Shale,  with  thin  bands  of  sandstone — Knobstone...  26  ft.  7  in. 

Lingula  shale  (black  slate) — Devonian 90  ft.  1  in. 

Hard,  crystalline  limestone — Devonian 20  ft.  1  in. 
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Coraline  limestone — Devonian 12  ft.    0  in. 

MagneBian  limestone,  with  chert — Devonian 18  ft.    8  in. 

At  this  depth  (1051  feet)  struck  a  flow  of  sulphur  water  that 
discharged  with  great  force  at  the  rate  of  1500  barrels  per  day. 
Boring  was  continued  tli rough — 

Hard  silicious  rock — Upper  sihirian 45  ft.  10  in. 

Soft  fine  limestone — Upper  silurian 5  ft.     0  in. 

Compact  limestone — Upper  silurian 10  ft.     0  in. 

Yellowish  gray  limestone — Upper  silurian 6  ft.     0  in. 

Hard  blue  limestone — Lower  silurian 14  ft.     6  in. 

Drab  (crystalline  limestone — Lower  silurian 14  ft.     6  in. 

The  flow  of  water  increasing,  the  boring  was  suspended  at 
a  doj)th  of  1155.  The  temperature  of  the  flowing  water  at  the 
surface  of  the  earth  is  70°  F.  It  emits  a  very  strong  odor  of 
hydrogen  sulphide,  and  has  a  brackish,  not  unpleasant  taste. 
The  flow  of  the  water  continues  with  little  or  no  abatement  to 
the  present  time.  It  has  made  a  deposit  of  calcium  sulphide 
around  the  well,  and  on  everything  with  which  the  water  comes 
into  contact.  An  analysis  of  the  water  was  made  by  J.  C. 
Pohle,  M.  D.,  Analytic  Ohemist,  489  Broadway,  New  York, 
which  we  give  below  : 

One  gallon  of  Lodi  water  contains  7.94  cubic  inches  of  hydro- 
gen sulphide  gas,  and  673.(^37  grains  of  solid  substance,  con- 
sisting of — 

Chloride  of  sodium 502.464  grs. 

Chloride  of  calcium 47.928  grs. 

Chloride  r)f  magnesium 53.540  grs. 

Sulphate  of  lime 55.553  grs. 

Sulphate  of  potassa 804  grs. 

Sulphate  of  magnesia 3.260  grs. 

Sulphate  of  soda 2.135  grs. 

Bi-(;arbonate  of  lime 1.104  grs. 

Silicic  acid  520  grs. 

Phosphate  of  lime  345  grs. 

Sulphide  of  lime 1.200  grs. 

Nitrogt^nous  matter  (organic) .500  grs. 

Sulphur,  mechanically  mixed .500  grs. 

Bromide  of  magnesia a  trace. 

Total 673.937  grs. 
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The  character  of  this  water  and  that  of  the  colebi'ated  White 
Sulphur  Springs  of  Virginia,  is  nearly  identical.  The  water  of 
the  Lodi  well  contains  a  little  larger  per  cent,  of  rhloride  of 
sodium  (common  salt)  than  the  Virginia  Springfs.  This  is, 
perhaps,  owing  to  the  copious  flow  of  salt  water  found  above 
the  sulphur  vein.  When  the  railroads  now  in  process  of  con- 
struction are  completed,  this  well  will  rortainly  become  a 
noted  resort  for  invalids  aflfeeted  with  chronic  diseases  of  the 
^landuhir  system,  or  affections  of  the  skin. 

In  section  18,  township  18,  range  8,  on  tlie  farm  of  »I.  Burn- 
^ide,  a  boring  was  made  in  May,  of  the  present  year,  for  the 
purpose  of  obtaining  a  supply  of  stock  water.  The  boring 
penetrated  drift  material  to  the  depth  of  100  feet,  where  a  soft 
clay  shale  was  struck,  and  coal  was  found  at  the  depth  of  110 
feet.  On  penetrating  the  coal  two  feet  a  strong  flow  of  inflam- 
able  gas  took  place,  which  continues  to  the  last  advices.*  The 
^as,  when  we  examined  it  (July  22,  1881),  was  flowing  in  a 
strong  jet  through  an  aperture  three-eighths  of  an  inch  in  di- 
ameter, giving  a  liissing  sound.  It  burns  with  pale  yellow  flame, 
and  gives  an  intense  heat  with  no  odor,  neither  in  burning  nor 
before.  It  is  evidently  carbide  of  hydrogen,  the  much  dreaded 
-** fire-damp"  of  the  miners.  So  far  as  our  knowledge  extends, 
it  is  a  rare  occurrence  in  connection  with  our  coal  seams  in  In- 
diana. It  may  be  economized  for  lighting  and  heating  pur- 
poses. 

MILL   CREKK    TOWNSHIP. 

This  is  a  district  of  level,  rich  soil,  with  defective  drainage. 

*Tbe  southern  part  of  the  township  depends  on  Wabash  Mill 

•creek,  and  the  northern  on   Prairie  creek,  for  drainage,  and 

both  these  are  surface  streams.     It  was  oriffinallv  covered  with 

.a  dense  forest  of  oak,  beech,  ash,  hickory  and  elm  timber,  and 

much  of  it  remains  in  the  same  condition  vet.     When  cleared 

of  it^  forest  and  properly  drained,  this  soil  will  be  v^ery  ])ro- 

^uctive. 

Coal  appeared  at  the  surface  but  at  three  points  in  this  town- 
ship, though  it  is  quite  probable  that,  with  the  exception  of 
three  or  four  square  miles  in  the  northeast  corner  of  the  town- 


^NovKiiBKB  10— The  accumulation  of  water  in  the  tube  huti  arrested  the  flow  of  g&a. 
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ship,  and  a  narrow  belt  of  erosicm  passing  nearly  along  the  line 
of  Prairie  creek,  coal  will  be  found  underlying  the  township 
generally. 

At  a  point  one  mile  west  from  Ilarveysburg  an  outcrop  of 
coal  K  makes  its  appearance  at  the  foot  of  the  hill  on  the  east 
side  of  Mill  creek.  Coal  has  been  taken  out  here,  to  a  limited 
extent,  by  stripping,  but  as  it  has  not  been  worked  far  enough 
to  develop  a  permanent  roof,  we  were  unable  to  determine  the 
thickness  of  the  seam  or  the  quality  of  the  coal. 

From  this  point  to  section  7,  township  18,  range  7,  a  distance 
of  five  miles,  the  stream  nowhere  cuts  through  the  drift  so  as  to 
exj)0sc  the  underlying  rock.  In  section  7,  at  a  point  about 
eighty  rods  east  of  the  new  railroad  town  of  Yeddo,  coal'K 
appears,  covered  by  its  limestone  roof.  Within  the  last  year 
extensive  explorations  for  coal  have  been  made  in  this  vicinity.- 
These  borings,  chiefly  on  sections  7  and  18,  reveal  the  coal  at 
depths  ranging  from  forty  to  seventy-five  feet,  and  in  seams  from 
three  to  five  feet  thick.  A  shaft  has  been  sunk  eighty  rods  north- 
east from  Yeddo,  of  which  we  obtained  from  Col.  Beach  the  fol- 
lowing section: 

Section  hi  the  Yeddo  Shaft. 
Drift 13  ft.  ...  in. 

Silicious  limestone 15  ft.    5  in. 

Bituminous  shale 10  ft.  10  in. 

Coal  (K) 4  ft.  10  in. 

Fireclay 1  ft.    Sin. 

Total 45  ft.    9  in. 

The  coal  is  of  excellent  quality,  being  well  preserved  by  its 
double  roof  of  limestone  and  shale.  The  limestone  of  this  roof 
is  packed  with  an  abundance  of  marine  fossils,  though  repre- 
senting but  a  few  species.  Of  these  we  obtained  Produdus 
nebrascensiSj  P.  longi  spiiiuSy  P.  aemireticalatiis^  Spirifer  cam- 
eratus  and  Athyris  suhtilUa,  Several  inquiries  have  been  made 
in  regard  to  using  the  heavy  limestone  roof  of  this  coal,  as 
a  building  material.  To  these  we  reply:  It  is  intensely 
hard,  and,  therefore,  has  but  little  elasticity,  and  will  not  en- 
dure sudden  changes  of  temperature,  the  expansion  and  con- 
traction consequent  on  such  changes  will  fracture  the  surface, ' 
and  these  cracks  will  admit  water,  which,  on  freezing,  will 
break  the  rock  into  fragments.     For  use  in  unexposed  situa- 
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tioQ8,  such  as  cellars  or  wells,  it  will  answer  a  good  purpose. 
Its  silicious  character  will  prevent  it  from  slaking  readily  to 
lime,  when  burnt. 

We  confidently  predict  that,  in  the  near  future,  when  the 
ejitire  line  of  the  Chicago  Block  Coal  road  shall  be  finished  to 
the  lake,  that  a  heavy  coal  mining  business  will  be  developed 
on  this  broad  plain  lying  west  and  south  of  Yeddo.  North  of 
this,  coal  K  will  not  be  found  to  any  considerable  distance,  nor 
would  we  expect  it  to  extend  east  more  than  a  mile  from 
Yeddo,  though  at  the  county  line  south,  it  reaches  three  miles 
east,  where  we  have  a  third  exposure  of  coal  K  in  the  town- 
ship. This  is  in  section  33,  township  18,  range  7,  being  near 
the  southeast  corner  of  the  township.  This  outcrop  is  extended 
for  eighty  rods  along  a  tributary  of  Sugar  Mill  creek.  The 
seam  ranges  from  four  to  six  feet  thick  and  the  coal  is  of  good 
quality.  This  "bank"  has  been  worked  for  more  than  forty 
years.  In  the  early  settlement  of  the  country  coal  was  hauled 
from  here  to  Crawfordsville  and  other  points  east  for  the  use  of 
blacksmiths,  and  as  a  forge  coal  it  is  even  now  quite  extensively 
used.  Appearances  indicate  that  at  one  time  or  another  a  large 
amount  of  coal  has  been  removed  from  this  place,  though  the 
mining  has  been  chiefly  done  by  stripping.  Several  entries, 
however,  have  been  driven  into  the  bank  for  a  short  distance, 
and  one  or  two  of  them  have  been  lately  occupied  by  miners. 
Until  quite  recently  the  nearest  railroad  to  this  mine  on  a 
direct  line  was  eleven  miles,  and  much  further  by  any  accessa- 
bbe  route.  North  of  Prairie  creek,  the  probability  of  reaching 
block  coal  at  any  point  on  the  railroad,  as  far  as  to  the  town- 
ship line,  is  such  as  will  justify  investigation  by  boring.  The 
outcrop  of  block  coal  at  "Hankin's  bank,"  in  Wabash  town- 
ship, is  but  three  miles  below  the  railroad  bridge  on  Prairie 
creek,  and  this  is  evidently  the  upper  seam  of  block  coal,  and 
if  the  lower  coal  is  persistent  and  lies  at  the  same  horizon  aa 
at  the  Jarred  salt  well,  it  should  be  found  about  sixty  feet  be- 
low the  upper  seam,  or  about  one  hundred  feet  below  the  sur- 
face at  the  railroad  crossing  of  Prairie  creek.  That  the  lower 
block  coal  passes  entirely  under  the  heavy  development  of  K, 
ftouth  of  Yeddo,  is  rendered  probable  by  the  outcrop  of  a  four 
feet  seam  of  it  in  (Jreen's  creek,  a  short  distance  south  of  the 
8 — Geol. 
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county  line.  But  this  rloos  not  rirto  above  a  probal)ility,  for  it 
mUiSt  bo  admitted  that  the  block  eoal,  at  least  in  this  nortlicrii 
part  of  the  field,  is  neither  uniform  nor  persistent;  but  tlie  ex- 
eellent  quality  of  the  eoal  will  justify  the  expense  of  the  bor- 
ings neeessary  to  i)la('e  this  question  on  a  basis  of  eertalnty. 

JACKSON    TOWNSHIP 

Lies  in  the  southeastern  corner  of  the  <H)unty,  and  is  drained  by 
Sugar  Mill  ere(»k  and  the  head  waters  of  Green's  creek.  The 
southern  ])art  of  the  township  is  quite  liilly,  being  cut  by  deep 
ravines  that  are  tributary  to  Sugar  Mill  creek.  From  the  vil- 
lage of  Wallace,  for  tlie  distance  of  two  miles  southwestwardly, 
that  stream  has  worn  itself  a  channel  through  the  conglomerate 
sandstone.  About  a  mile  below  Wallace,  the  stream  passes 
through  a  dee[),  narrow  gorge,  generally  known  as  the  ''  Xar- 
row\s  of  Mill  creek. V  Here,  as  elsewhere,  this  congIomorat<5 
will  furnish  an  almost  inexhaustible  supply  of  cheap  and  dura- 
ble building  material. 

In  section  84,  township  ]K,  range  7,  there  is  an  outcrop  of 
ooal  that  may  be  seen  in  the  bed  of  Mill  creek  at  low  water. 
It  being  covered  with  water  and  fragments  of  rock  at  the  time 
of  our  examination,  we  were  unable  to  determine  the  thickness 
of  the  scam,  or  witii  certainty,  the  character  of  the  eoal.  From 
fragments  that  have  l)een  washed  out,  and  from  its  near 
proximity  to  the  conglomerate  base  of  the  coal  measures,  we 
are  disposed  to  refer  this  seam  to  the  block  coal  group.  At 
several  points  north  of  Wallace  thin  seams  of  sub-conglomer- 
ate coal  appeal"  in  the  l>ed  and  banks  of  Mill  creek  ;  but,  as  in 
other  places,  this  seam  is  not  workable.  It  is  probable  that 
coal  in  workable  seams  will  be  found  underlying  the  first  tier 
of  sections  on  the  west  side  of  Jackson  township,  and,  perhaps, 
locallv  in  the  second  tier. 

At  several  points  on  Mill  tTcek  north  of  Wallace,  the  Keokuk 
member  of  the  sub-carboniferous  limestone  appears,  present- 
ing well-preserved  fossils  of  that  age,  among  which  we  observed 
Productm  punctatu^i^  P.  scfnlreficulatu.i^  P.  fuac/yiUi^,  P.  rora,  Phll- 
lipsia  hafoy  Spirifcr  psruffoUncatiis^  Arlonlopectcn  Indiauen.si^^i\nd 
Aciinocrinus  lowei. 

This  township  was  originally  covered  with  a  lieavy  forest, 
and   lying  beyond  the   reach   of  railroad   markets,  heretofore, 
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much  of  the  timber  remainB  on  the  ground.  With  the  excep- 
tion above  made,  the  surface  of  the  township  is  level  and  much 
of  it  will  be  improved  by  artificial  drainage.  The  soil  is  a  rich 
clay  loam,  with  a  considerable  mixture  of  sand,  and  in  places 
strongly  colored  with  iron.  Scott's  prairie  touches  this  town- 
ship in  section  2,  town'lH,  range  7. 

CATS     TOWNSHIP 

Rests  on  formations,  geologically  too  low  to  furnish  seams  of 
workable  coal.  Thin  layers  of  sub-conglomerate  coal  may 
be  found  in  the  East  Fork  of  Coal  creek,  above  Hillsboro,. 
but  they  will  prove  of  no  value,  and  l>orings,  or  other  researches 
for  coal  at  a  lower  level  will  be  labor  lost.  The  surface  rock  is 
already  below  any  workable  coal  seam. 

At  Snider's  mill  dam,  near  the  line  between  sections  16  and 
21,  township  19,  range  6,  there  is  an  outcrop  of  the  sub-carbon- 
iferous limestone,  with  abundance  of  characteristic  fossils,  fair 
samples  of  which  we  were  able  to  procure.     The    upper  ten 
feet  belongs  to  the  St.  Louis  group,  and  below  this  is  a  blue- 
sbaly  limestone,  with  Keokuk  fossils  less  liberally  distributed 
than  are  St.  Louis  fossils  above,  but  both  arc  characteristic  and. 
well  marked.      Of  the  St.   Louis  fossils  we  obtained  Spirifer 
keokak  var.  Athyris  hiruta,  Aalopora  (/u/a.iy  Archimedes  (Species?). 
Bellerophon  subleciSy  Eu/netria  verneu'danam  and  a  Cyathocrhius. 
We  were    unable  to   determine    the    depth    of    this    Keokuk 
bed,  as  immediately  above  the  dam  the  drift  covers  the  rock, 
and  it  appears   no   more.      Near  the  western  line  of  section. 
IB  this   formation    dips    under   the    conglomerate    sandstone 
^hich,  for  the  disitance  of  six  miles,  forms  the  bed  and  blufts  ot 
^IiQ  east  fork  of  C^oal  creek.     These  bluffs,  in  some  places,  rise 
^    the  height  of  sixty  feet.     The  samlstone  in  this  locality  is 
'iighly  charged  with  peroxide  of  iron.     Indeed,  in  some  places^ 
^hc?  iron  constitutes  twenty-five  [ler  cent,  of  the  rock,  giving  it 
^^'*  <^  character  of  a  silicious  iron  ore.     These   highly  charged 
^^^->n  sandstones  will  be  fourul  of  great  service  in  making  roads. 
l^l:ic»  iron   and  sand,  uniting  with  the    clay,  will    form    a   very 
compact  cement.     The  large  [iroportion  of  iron  in  most  of  the 
^k*.iid8tone  in  the  vicinity  of  Ilillsl)oi\>  will  imjmir  its  value  as  a 
"^^ilding  material.     Quarries  of  this   rock,   however,   may   be 
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found,  embracing  the  lower  members  of  this  formation  that  are 
quite  free  from  iron.  Half  a  mile  east  of  Ilillsboro,  in  a  ravine, 
is  an  exposure  of  sandstone  that  is  nearly  white,  and  very  uni- 
form in  its  stratification  and  compact  in  structure.  Prox- 
imity to  the  Indiana,  Bloomington  and  Western  railroad,  will 
give  this  rock  a  local  value,  but  apart  from  this  we  desire  now 
to  invite  especial  attention  to  the  adaptation  of  this  conglom- 
erate sandstone  to  architectural  purposes,  and  especially  to  the 
erection  of  public  buildings  and  other  structures  requiring 
heavy  masonry.  The  time  is  in  the  near  future  when  this  In- 
diana coal  field  will  be  dotted  over  with  mills  and  factories  of 
every  discription,  attracted  here  by  our  cheap  food  and  cheaper 
power.  Then  we  will  learn  the  value  of  a  building  material 
which  can  be  easily  quarried  and  readily  dressed  into  blocks  of 
any  desirable  size;  and  which  will  endure  the  test  of  time  and 
fire.  Such  a  rock  is  the  conglomerate  sandstone  of  Fountain 
county. 

The  general  surface  of  this  township  is  gently  undulating, 
and  though  the  cast  fork  of  Coal  creek  traverses  its  length 
from  east  to  west,  it  leaves  but  little  ground  that  can  not  be 
plowed.  The  southern  part  of  the  township,  embracing  the 
greater  part  of  Scott's  prairie,  is  quite  flat,  and  will  require  tile 
draining  to  bring  out  its  full  fertility.  The  soil  is  a  rich  sandy 
loam,  especially  adapted  to  grain  crops,  though  grass  on  it, 
produces  well. 

RECAPITULATION. 

The  geology  of  Fountain  county  exposes  the  upper  members 
of  the  sub-carboniferouH  formation,  and  the  lower  members  of 
the  coal  measures.  The  first  consists  of  the  Keokuk  and 
St.  Louis  limestone  and  the  Chester  sandstone.  The  second 
consists  of  the  conglomerate  sandstone,  the  block  coal  series, 
comprising  three  seams,  which  we  regard  as  B,  C  and  D  ;  and 
of  the  bituminous  scries  we  identify  coals  K,  L  and  M.  Frag- 
mentary seams  occur  locally  that  may  belong  to  higher  mem- 
bers, but  we  were  unable  to  identify  them. 

Overlying  the  shale  roof  of  coal  B,  we  find  quite  uniformly  a 
white  micaceous  sandstone,  of  from  ten  to  fifteen  feet  thick ; 
and  above  the  shale  roof  of  coal  K  is  a  silicious  limestone  from 
two  to  twelve  feet  thick,  abounding  in  marine  fossils,  among 


FOUNTAIN   COUNTY.  121 


which  we  noticed  Spirifer  cameratus,  Produdus  semirecticU' 
laiuSj  P.  nebrascensis^  P.  longi  spinuSy  Athyris  subtilita^  etc.  The 
Bub-conglomerate  coal  appears  in  thin,  irregular  outcrops  at 
the  base  of  the  conglomerate  sandstone  near  the  junction  of 
Little  and  Big  Shawnee,  and  in  a  small  creek  about  a  mile  north 
of  Shawnee  and  half  a  mile  below  the  railroad  bridge.  The  coal 
is  of  good  quality  but  too  thin  to  work  profitably.  The  avail- 
able coal  of  Fountain  county  is  comprised  in  two  seams  of 
block  coal  and  one  of  bituminous  coal. 

The  lower  block  coal  (B)  is  not  exposed  in  any  surface  out- 
crop in  the  county  except,  perhaps,  near  Stone  Bluff  in  section 
24,  town  20,  range  8,  where  it  appears  in  detached  pockets  im- 
mediately above  the  conglomerate  sandstone.  It  has,  however, 
been  reached  by  borings  in  various  places  south  of  the  I.  B.  & 
W.  railroad,  exposing  an  average  seam  of  about  four  feet. 

The  upper  block  qoal  (C)  makes  numerous  surface  outcrops 
on  both  sides  of  Coal  creek,  in  the  vicinity  of  Veedersburg, 
and  on  the  east  side  of  that  stream  as  far  south  as  Prairie 
creek.  The  seams  range  from  thirty  to  forty  inches  thick. 
The  quality  of  coal  is  generally  good,  but  the  seam  is  broken 
and  irregular,  and  in  some  places  entirely  missing.  The  roof 
is  generally  of  a  black  bituminous  shale  or  slate,  occasionally 
capped  with  a  coarse,  gray  sandstone.  In  some  places  the  roof 
has  been  entirely  removed  by  erosion,  which  renders  mining 
difficult,  if  not  impracticable. 

The  surface  outcrops,  marked  on  the  map  in  Wabash,  Ful- 
ton, Millcreek  and  Jackson  townships,  are  of  the  bituminous 
coal  (K).  The  seam  ranges  from  four  to  six  feet  thick,  is  quite 
free  from  sulphur  and  burns  with  a  bright  yellow  flame,  cake- 
ing  somewhat  in  burning,  and  when  properly  treated  forms  an 
excellent  coke.  The  territory  beneath  which  this  seam  is 
available  in  this  county  is  about  one  hundred  square  miles. 
In  chemical  composition  and  general  character  the  coals  of 
Fountain  county  are  identical  with  the  block  coal  of  Clay  county, 
and  with  the  Sand  creek  coal  (K)  of  Parke  county. 

BUILDING   STONE. 

The  outcrop  of  conglomerate  sandstone  which  traverses  the 
whole  length  of  the  county  furnishes  an  inexhaustible  supply 
of   sandstone — very    durable,    easily   worked    and    admirably 
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adapted  to  heavy  architecture.  The  outcropft  of  tliis  stone  at 
the  iiarrowB  of  Mill  creek,  near  Wallace,  on  the  east  branch  of 
Coal  creek  in  the  vicinity  of  Hillsboro,  on  Dry  run,  at  Stone 
Blutf,  along  the  Wabanh  front  from  above  Attica  to  a  point 
below  Portland,  and  the  blufts  of  Shawnee  creek  from  the 
junction  of  Little  Shawnee  to  the  mouth,  will  furnish  oppor- 
tunities for  quarrying  to  advantage.  Several  varieties  may  be 
selected,  differing  in  color  and  fineness  of  grain,  adapting  it  to 
the  purpose  for  which  it  may  he  needed. 

Clay  suitable  for  the  manufacture  of  an  excellent  quality  of 
brick  abounds  almost  everywhere  throughout  the  county,  and 
excellent  fire-clay  is  found  at  the  base  of  the  conglomerate 
sandstone  on  the  Big  Shawnee,  and  beneath  each  of  tlie  coal 
seams  throughout  the  coal  measures.  Much  of  this  is  well 
adapted  to  the  manufacture  of  stoneware,  drain  tiles  and  terre 
cotta  work. 

TIMBER. 

It  was  not  the  purpose  of  the  survey  to  make  thorough  ex- 
amination of  the  botany  of  the  county,  but  while  making 
geographical  and  topographical  researches,  we  noted  the  follow- 
ing list  of  trees  and  shrubs,  which  will  be  found  to  embrace  the 
most  importi^nt  features  of  the  native  arboreal  flora  of  the 
countv. 

COMMON    NAMKS.  BOTANICAL   NAMES. 

Sugar  Maple Actr  sacharinum. 

Red  Maple... Acer  rnbrum. 

Silver-leaf  Mai)le Accr^  dasycarpum. 

Stinking  Huckeye yEsculus fatida. 

Virgi nia  creeper A mpclopsij^  (fuinquefoUiu 

Papaw Aulm i}ui  triloba. 

Water  Beech C(irp()ius  amerleana. 

Shelbark  Hickory Caryu  sqaainoso. 

Bitternut Carya  amara. 

Swamp  1 1  ickory Carya  aquattca, 

Mockernut Carya  fomentosa. 

Pecan* (, \irya  oliraformh, 

llackberry ( 'eltis  crassifoiia.     * 

•  The  pecan  is  found  in  the  Wabash  bottom  four  miU»?  south  of  Covinirton— the  farthest 
point  north  in  this  State. 
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Bittersweet Cdadrus  scandeiis. 

Biittou-bush Cephalan thus  occidentalis. 

Flowering  dogwood Conius Jlorida, 

Round-leafed  dogwood Corniis  circinata, 

Panicled  dogwood Comas  pav iculuta. 

Hazelnut Corylus  aniericnna. 

Scarlet  liaw Crata-gas  coceinea. 

Yellow  haw Crataegus flava. 

Red  haw Crataegus  sangainea, 

Leatherwood Dma  p(d\Lsfris, 

Beech..... Fagm  femiglnia. 

White  ash Fraxina  americana. 

Water  ash Fraxina  platycarpa. 

Blue  ash Fraxina  guadrangulata. 

Swamp  ash Fraxina  satnbuci/olia. 

Hone V  locust (yleditsehia  triaeanthics. 

Coffee-nut (rgni nocladus  canadensis. 

Witch-hazel Hamamelis  virginiana. 

Ninebark Hydrangea  canadensis. 

Butternut Juglans  cinerea.. 

Black  walnut Juglans  n  igra. 

Spicewood Benzoin  odoriferum. 

Tulip  tree  (j^ellow  poplar) Liriodendron  tulipifera. 

Black  mulberry Moras  nigra. 

Boxelder Ncgundo  aceroides. 

Sour  gum, Ngssa  raaltijlora. 

Hornbeam Ostrya  virginica. 

Sycamore Plata  nus  occidentalis. 

Cottonwood Populits  monolifera. 

Quakingasp Popalus  tremuloides. 

Wild  plum Prunus  americana. 

Wild  cherry Prunus  scrotina. 

Crab  apple Pyrus  coronaria. 

White  oak Qucrcus  alba. 

Pin  oak Qucrcus  agrifolia. 

Water  oak Qucrcus  aquatica. 

Black  oak Qucrcus  tinctona. 

Red  oak Qucrcus  rubra. 

Spanish  oak Qucrcus falcata. 

Burr  oak Qucrcus  marcrocarpa. 
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Black  jack Quercus  ferruginca. 

Dwarf  sumac Rhus  copallina. 

Poison  viue Bhus  toxicodendron. 

Wild  gooseberry Ribes  hirtellum. 

Swamp   rose Rosa  Carolina, 

Prairie  rose Rosa  setigera. 

Willow tialix  ca rdata. 

Prairie  willow ^alix  hamilis. 

Elder Sambuvus  canadensis. 

Sassafras Sassafras  officinalis, 

Bladderuu t Staphylea  frifolia. 

Trumpet  creeper Tecoma  radicans, 

Linn  or  Bass  wood Tilia  arnericana, 

Wahoo Vim  hs  alata. 

Elm Uhn  us  americaha. 

Slippery  Elm Vlv\  usfulva, 

Arrow^  wood Vihurmnn  dentatum. 

Black  haw Viburnum  prunifolimn. 

Summer  blue  grape Vitis  wstiralis. 

Winter  grape Vitis  cordifoUa. 

IVickley  ash Zanthoxylum  carolinianura. 

ANTIQUITIES. 

Though  the  pre-historie  races  left  but  few  mounds  or  earth- 
works in  this  county  to  attest  their  occupancy  of  its  territory, 
yet  we  are  not  without  evidence  that  this  was  once  their  home. 
Stone  and  copper  axes,  chisels,  arrow-heads,  and  various  orna- 
mental devices  that  have  been  identified  as  belonging  to  the 
mound-builders  are  frequently  found  here.  At  Point  of  Rocks, 
about  three  miles  south  of  Covington,  wliere  a  high  bluff  of 
sandstone  forms  the  eastern  shore  of  the  Wabash  river,  there 
is  a  ''shell  bank"  on  the  summit  of  the  bluff,  extending  par- 
allel with  its  margin  for  a  distance  of  200  feet.  Between  the 
shell  bank  and  margin  of  the  bluff,  the  smooth  sandstone  is  ex- 
posed from  ten  to  fifteen  feet  wide.  The  shells  are  frag- 
mentary and  much  decayed,  but  tlie  hinges,  etc.,  remaining, 
show  that  they  chiefly  belong  to  the  Unio,  now  inhabiting  our 
streams.  Mixed  with  the  shells,  we  found  several  flint  tools 
for  opening  the  shells  and  two  broken  arrow-heads. 
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In  quarrying  rock  at  this  place  lately,  it  became  necessary  to 
remove  a  part  of  the  shell  bank.  This  exposed  several  skele- 
tons of  adult  size.  They  appeared  to  be  very  ancient,  as  they 
crumbled  to  lime  on  exposure  to  the  air.  No  pottery  nor  other 
liousehold  implements  were  found,  nor,  indeed,  could  we  learn 
that  any  search  for  such  had  been  made. 

In  grading  a  road  half  a  mile  south  of  Veedersburg,  the 
present  season,  nine  full  grown  human  skeletons  were  found 
about  four  feet  below  the  surface.  With  them  was  found  sev- 
eral flint  arrow-heads,  and  a  chisel  of  very  hard  and  well- 
polished  trachyte,  or  green  stone.  The  bones  were  much 
decayed,  and  evidently  belonged  to  a  pre-historic  race. 
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Pbof.  Joun  Collett, 

State  Geologift  of  Indiana: 

Dear  Sir — In  compliance  with  your  lettter  of  inHtructions  of  June  9, 1881,  I 
proceeded  to  make  a  geological  survey  of  Delaware  county,  and  herewith  respect- 
fully submit  my  report  on  the  name.  Thanking  you  for  valuable  assistance  and 
many  courtesies,  I  remain,  yours  truly,  A.  J,  Phinney,  M.  D. 

MvNCiE,  Ind.,  AugUHt  4,  1881. 


Delaware  county  is  situated  northeast  of  Indianapolis,  and 
Muncie,  its  county  seat,  is  fifty-four  miles  from  that  city,  via 
the  Bee  Line  R.  R. 

It  contains  250,104  acres,  and  is  bounded  on  the  north  by 
Grant  and  Blackford,  south  by  Henry,  cast  by  Jay  and  Ran- 
dolph, and  west  by  Madison  county.  It  is  crossed  by  the  Cleve- 
land, Columbus,  Cincinnati  &  Indianapolis  R.  R.,  which  enters 
the  county  at  a  point  directly  east  from  Muncie.  Leaving  Muncie, 
it  changes  its  course  to  the  southwest,  and  passes  out  of  the 
county  near  its  southern  boundary.  The  Ft.  Wayne,  Muncie 
&  Cincinnati  R.  R.  crosses  through  its  center  from  north  to 
south,  while  the  Lake  Erie  &  Western  R.  R.  enters  it  near  the 
southern  line  of  Harrison  township,  going  in  a  direct  line  to 
Muncie,  where  it  changes  its  course  to  the  northwest,  passing 
out  of  the  county  a  little  north  of  where  the  Mississinewa  river 
enters  it.  The  Mississinewa  river  drains  the  northeastern  part; 
the  Kill  Buck  and  Big  Pipe  creeks  the  northwestern,  while 
White  river  and  its  tributaries  drains  the  central  and  western 
areas.  White  river,  the  largest  of  the  streams,  although  some- 
what circuitous  in  its  course,  passes  through  it  from  east  to 
west.  Its  principal  tributaries  from  the  north  are  Mud,  Hog 
and  Muncie  creeks;  from  the  south  Prairie  and  Buck  creeks. 
Nearly  all  the  smaller  streams  in  the  county  have  their  source 
in  the  prairies,  but  fed  in  their  course  by  numerous  springs, 
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Prof.  John  Collett, 

Slate  Geologist  of  Indiana: 

Dear  Sir — In  compliance  with  jour  lettter  of  inHtructions  of  June  9, 1881,  I 
proceeded  to  make  a  geological  survey  of  Delaware  county,  and  herewith  respect- 
fully submit  my  report  on  the  Hame.  Thanking  you  for  valuable  aaaistance  and 
many  courtesies,  I  remain,  yours  truly,  A.  J.  Phikney,  M.  D. 

MuNciB,  Ind.,  AugUHt  4.  1881. 


Delaware  county  is  situated  northeast  of  Indianapolis,  and 
Muncie,  its  county  seat,  is  fifty-four  miles  from  that  city,  via 
the  Bee  Line  R.  R. 

It  contains  250,104  acres,  and  is  bounded  on  the  north  by 
Grant  and  Blackford,  south  by  Henry,  east  by  Jay  and  Ran- 
dolph, and  west  by  Madison  county.  It  is  crossed  by  tlie  Cleve- 
land, Columbus,  Cincinnati  &  Indianapolis  R.  R.,  which  enters 
the  county  at  a  point  directly  east  from  Muncie.  Leaving  Muncie, 
it  changes  its  course  to  the  southwest,  and  passes  out  of  the 
county  near  its  southern  boundary.  The  Ft.  Wayne,  Muncie 
&  Cincinnati  R.  R.  crosses  through  its  center  from  north  to 
south,  while  the  Lake  Erie  &  Western  R.  R.  enters  it  near  the 
southern  line  of  Ilarrison  township,  going  in  a  direct  line  to 
Muncie,  where  it  changes  its  course  to  the  northwest,  passing 
out  of  the  county  a  little  north  of  where  the  Mississiuewa  river 
enters  it.  The  Mississiuewa  river  drains  the  northeastern  part; 
the  Kill  Buck  and  Big  Pipe  creeks  the  northwestern,  while 
White  river  and  its  tributaries  drains  the  central  and  western 
areas.  White  river,  the  hirgest  of  the  streams,  although  some- 
what circuitous  in  its  course,  passes  through  it  from  east  to 
west.  Its  principal  tributaries  from  the  north  are  Mud,  Hog 
and  Muncie  creeks;  from  the  south  Prairie  and  Buck  creeks. 
Nearly  all  the  smaller  streams  in  the  county  have  their  source 
in  the  prairies,  but  fed  in  their  course  by  numerous  springs, 
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they  become  clear  and  sparkling,  a  blessing  to  man  and  beast. 
The  Mississinewa  and  White  rivers  both  furnish  an  abundance 
of  water  for  mechanical  purposes.  Portions  of  the  county,  that 
are  not  watered  by  some  of  the  many  small  streams,  are  easily 
supplied  by  digging,  water  being  reached  at  an  average  depth 
of  about  twenty-five  feet. 

The  principal  towns  are  Muncie,  Yorktown,  Daleville,  Eaton, 
Selma,  Albany,  Granville,  New  Burlington,  Wheeling,  New 
Corner,  Royeiton  and  Shideler;  all  but  the  first  small,  not 
having  over  350  inhabitants.  Some,  however,  indicate  con- 
siderable thrift  and  growth,  while  others  show  that  they  were 
once  possessed  with  a  spirit  of  enterprise  that  deserved  a  better 
fate.  Muncie,  the  county  seat  and  the  principal  commercial 
center,  is  a  thrifty,  growing  city,  with  a  population  of  5230. 
It  is  situated  on  the  south  bank  of  White  river.  The  streets, 
graded  and  graveled,  are  well  shaded  with  native  trees.  The 
dwellings  and  business  houses  are  neat  and  substantial,  while 
many  of  its  numerous  manufactories  have  proven  a  source  of 
^eat  profit  to  their  owners. 

The  surface  of  the  county  is  generally  level  or  gently  undu- 
lating, though  there  are,  beginning  in  the  western  part  of  Niles 
township  and  extending  south  into  Henry  county  a  series  of 
hills  and  ridges;  higher  in  the  northern  paii:  and  enclosing 
basins  without  visible  outlet.  The  surface  is  somewhat  broken 
along  the  streams.  Delaware  county  is  evidently  included  in 
the  gentle  fold  or  ridge  that  extends  from  northeastern  Ohio  in 
a  southwesterly  direction  into  Indiana,  its  highest  point  be- 
ing near  Bellefontaine,  Logan  county,  Ohio,  where  its  altitude  is 
1548  feet  above  the  ocean.  One  of  the  high  points  in  this  State 
18  in  the  same  line  or  fold,  eight  miles  southeast  of  Winchester, 
the  source  of  White  and  White  Water  rivers,  and  is  1253  feet 
above  the  ocean.  The  summit  of  this  ridge,  in  passing  to  the 
south,  would  be  found  south  of  the  Ileury  county  line.  Dela- 
ware county  then  forms  part  of  the  northern  slope  of  the  di- 
vide. The  Mississinewa  river  has  its  source  on  the  northern 
slope  of  the  divide  in  Dark  county,  Ohio,  while  the  White 
river  arises  from  the  summit,  the  highest  land  in  the  State. 
By  reference  to  a  table  of  altitudes  appended,  it  will  be  seen 
that  there  is  a  gradual  rise  from  the  Mississinewa  river  to  near 
New  Castle^  and  a  gradual  descent  from  that  point  south. 
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This  county,  together  with  those  lyiug  to  the  south  and  east^ 
is  also  included  in  a  much  older  fold  known  as  the  Cincinnati 
arch,  which  extends  from  the  south  line  of  Tennessee,  with  a 
direction  a  little  east  of  north,  through  Nashville  and  Cincin- 
nati to  Lake  Erie,  the  elevation  of  this  part,  of  the  State  taking^ 
place  at  the  close  of  the  Silurian  age. 

Topographically  the  county  has  no  marked  features  to  indi- 
cate that  it  belongs  to  either  of  these  folds,  only  a  gentle  slope 
to  the  west,  broken  here  and  there  by  a  series  of  low  ridges  and 
hills,  which  give  variety  to  an  otherwise  monotonous  surface. 

As  this  county  lies  near  the  summit  of  the  water-shed  we  do 
not  find  here  that  system  of  deeply  excavated  river  chaunela 
found  in  the  southern  part  of  the  State.  Only  four  examples 
have  been  discovered,  viz :  Beginning  in  the  southeastern  part 
of  Perry  township  and  extending  in  a  northeasterly  direction, 
following  the  valleys  of  Prairie  and  Mud  creeks,  it  terminates 
in  the  level  tract  north  of  Solma,  beyond  which  it  could  not 
be  traced.  The  next  in  importance  arises  in  the  same  level 
tract,  which  extends  to  Albany,  and  crosses  the  Mississinewa 
river  and  the  ridges  about  one  mile  northwest  of  Sharon;  from 
this  point  it  extends  in  a  sou thw^eaterly  direction,  following  the 
course  of  Muncie  creek  to  White  river,  north  of  Muncie. 

Mud  creek  and  the  York  Prairie  ditch  now  occupy  a  channel 
that  once  served  to  discharge  the  surplus  waters  of  White 
river,  while  Estley  creek  now  flows  through  a  valley  formerly 
occupied  by  a  larger  stream. 

TABLE  OF  ALTITUDES,  DELAWARE  COUNTY. 

Cincinnati^  Richmond  ^  Fort   Wayne  Railroad. 

A  bore  Ocean. 

Mississinewa  river  at  Ridgeville,  Randolph  county 964 

Sum.  bet.  Mississinewa  and  White  rivers,  Randolph 

county 1,095 

Low  water  White  river  near  Winchester,  Randolph 

county 1,058 

Summit  between   White  river  and  Green's  fork  of 

White  Water 1,188 

Summit  between  Green's  fork  and  Noland's  fork  of 

White  Water,  Wayne  county 1,212 
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Summit  between  Nowland's  fork  and  White  Water, 

Wayne  county..... 1,132 

Junction  with    Cincinnati   &   Chicago  railroad  near 

Richmond,  Wayne  county 969* 

Richmond  City  (passenger  depot) 969 

FT.    WAYNE,  MUNCIE    &   CINCINNATI   RAILROAD. 

Track  on  bridge  over  Mississiuewa,  Delaware  county.  91(T 

Track  at  Muncie  station,  Delaware  county 948 

Track  at  Henry  county  line 1,016 

Track  at  Newcastle,  on  Blue  river,  Henry  county 1,045 

Track  at  New  Lisbon,  Henry  county 1,109 

Track  at  Cambridge  City,  Henry  county 957 

Track  at  Fayette  county  line 881 

Surface  of  Lake  Michigan 585 

Surface  of  Lake  Erie 573 

Indianapolis  Union  Depot 721 

GEOLOGY. 

The  various  geological  features  brought  together  from  sepa-   ' 
Ttite  localities  give  the  following 

CONNECTED   SECTION. 

Quarfernary. 
Alluvium 10  ft. 

Drift 25  to  100  ft. 

Upper  Silurian. 
JS'iagara  limestone 100  ft. 

Total 210  ft. 

The  thickness  of  the  Niagara  is  estimated  from  a  boring 
made  some  years  since,  near  Eaton,  where  one  hundred  feet  of 
blue  limestone,  similar  to  that  found  in  the  quarries,  was 
passed  through. 

GENERAL  GEOLOGY. 

QUARTERNARY    AGE. 

These  deposits,  although  the  most  recent,  are  among  the 
most  interesting,  because  they  influence  in  a  great  degree  all 
our  agricultural  industries.  When  the  glaciers  had  retreated 
to  the  north,  leaving  its  mass  of  debris  behind,  and  the  higher 
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pointiJi  of  land  had  become  dry,  there  remained  scattered  over 
the  county  many  Amall  lakes  and  ponds,  filling  the  numerouB 
depre88ionfl  in  the  surface,  and  wherever  to-day  is  found  the 
prairie  or  black  muck,  or  a  swamp,  there  the  waters  remained 
at  the  close  of  the  glacial  epoch. 

These  depressions  have,  Tuany  of  them,  been  filled  up  by  forces 
«till  in  action.  The  spread  of  vegetation  with  the  accumula- 
tion resulting  therefrom,  together  with  the  wash  from  tlie  higher 
lands,  has  converted  those  wastes  into  fertile  fields.  In  Perry 
township  is  one  of  the  larger  of  these  lakes,  now  dry,  which 
was  once  evidently  an  ani^ient  river  channel  that  served  to  dis- 
charge the  waters  of  the  melting  ghicier.  This  is  now  silted  up 
and  its  communication  with  White  river  nearly  cut  oft'  by  a 
low  ridge  of  sand  and  gravel  which  was  deposited  by  the  river. 
Prairie  creek,  which  now  meanders  through  it,  could  never  have 
excavated  the  broad,  deep  valley,  besides,  all  the  evidences  go 
to  show  that  since  its  connection  with  the  river  was  severed,  the 
process  has  been  one  of  deposit  rather  than  of  excavation. 

This  was,  when  the  county  was  first  settled,  a  swamp  which 
could  be  crossed  only  in  a  few  places,  but  the  spade  has  accom- 
plished in  a  short  time  what  would  have  taken  nature  years  to 
do.  The  vegetable  deposit  here  ranges  from  ten  to  twenty  feet 
in  thickness.  The  cedar  timber,  found  along  the  borders  of 
the  prairie  in  ditching,  show  that  the  climi>te  and  vegetation 
has  materially  changed  since  the  deposits  first  began.  In  dig- 
ging wells  on  the  adjoining  high  lands  at  a  depth  of  about  forty 
feet  (near  the  level  of  the  prairie)  a  layer  of  vegetable  material 
has  been  found,  composed  of  stumps  and  trunks  of  trees,  twigs, 
leaves  and  vegetable  mould.  This  corresponds  to  the  forest 
bed  of  IVof.  •!.  S.  Xewberry  (Ohio  (geological  Survey)  and  in- 
dicates that  during  the  glacial  epojh  the  arctic  coldness  had 
subsided  and  the  lands  a<ljoining  this  ancient  valley  had  become 
<;overed  with  forests  which  were  destroyed  and  buried  by  the 
succeeding  <irift  deposits.  If  this  vegetation  was  the  result  of 
the  destruction  of  the  forests  existing  previous  to  the  glacial 
epoch  we  sho\ild  expect  to  find  it  near  the  base  of  such  deposits, 
whereas,  forty  feet  is,  in  our  opinion,  above  the  middle  of  the 
drift  deposits  in  this  locality.  One  mile  west  of  8elma,  Liberty 
township,  is  another  of  these  lakes  or  peat  bogs,  now  partially 
filled  up,  which,  with  the  drainage,  has  converted  the  wast^  into 
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wheat  and  corn  land.  When  the  Bee  Line  railroad  first  built 
their  embankment  acroBS  this,  they  returned  one  morning  to 
find  the  result  of  their  labors  swallowed  up  in  the  depths  of  the 
treacherous  bog,  the  accumulated  mass  of  vegetation  which  had 
been  strong  enough  to  sustain  for  a  time  the  heavy  weight,  had 
given  away,  precipitating  the  mass  into  the  waters  beneath^ 
This  point  required  constant  watching  and  repair  for  years. 
No  borings  have  been  made  by  which  the  depth  could  be  ascer- 
tained. Nearly  all  the  small  streams  of  the  country  have  their 
source  in,  and  are  bounded  throughout  the  greater  part  of  their 
course  by  prairies.  This  is  most  noticeable  in  Harrison,  Wash- 
ington, Salem  and  Mt.  Pleasant  townships,  where  we  found 
many  of  considerable  size. 

ALLUVIUM. 

The  Mississinewa  and  White  rivers  are  bordered  throughout 

the  greater  part  of  their  course  by  broad  and  fertil  plains,  in 

many  places  showing  the  first  and  second  bottoms  or  terraces. 

The  material  forming  the  bottoms  is  derived  from  the  adjoining 

banks,  enriched  by  the  wear  of  pebbles  and  sand  with  the  finer 

material  brought  by  every  creek  and  rivulet,  is  deposited  during 

the  overflow  upon  the  flood  plains  of  the  stream.      As  the 

streams  deepen  their  channel  and  shift  from  side  to  side  of  the 

valley  new  flood  plains  are  formed.     In  many  places  the  third 

bottom  could  be  distinguished.     These  deposits,  rich  in  min- 

«nil  plant-food,  and  containing  an  abundance  of  organic  ma- 

^rial  are  among  the  best  farming  lands  in  the  State. 

The  Mastodon. 

Kemains  of  this  animal  have  been  found  in  difterent  part» 
^*  the  county.  No  doubt  the  swamps  and  lakes,  once  so  nu- 
'''*G'*ous,  have  served  as  a  burial  place  for  many  who  mired  in 
^*^ir  treacherous  depths.  Xfr.  Edward  Tuliey  found  in  187& 
^^  tooth  of  one  on  the  farm  of  Edward  McKinley,  four  and  a 
***lf  miles  west  of  Muucie.  It  measured  4  by  5i  inches  across 
^"^  face,  14  inches  in  (circumference,  and  7  inches  in  depth. 
7^  G.  W.  Kemper  has  the  foot  hone  of  one  which  was  found 
*^  the  eastern  part  of  the  county,  the  exact  locality  could  not 
^  ascertained.     About  three  miles  south  of  Muncie,  on  the 
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farm  of  P.  Carniicliael,  parts  of  a  skeleton,  the  ribs  and  some 
of  the  hirger  bones  were  found,  all  in  an  advanced  stage  of 
decay. 

THE    DRIFT. 

This  deposit  covers  all  the  county,  and  to  it  we  are  indebted 
for  our  present  physical  features,  as  well  as  for  soils  of  un- 
rivaled fertility.  After  the  close  of  the  Silurian  Age,  the 
elevation  of  the  Cincinnati  Arch  had  carried  this  portion  of 
Indiana  above  the  ocean.  At  least,  if  any  other  formation  was 
deposited  here  no  trace  of  it  remains.  From  this  time  until  the 
deposit  now  under  consideration  took  place,  this  part  of  Indi- 
ana was  dry  land,  during  which  the  Devonian,  Carboniferous, 
Triassic,  Jurassic,  Cretaceous  and  Tertiary  formations  were 
deposited.  Through  the  many  millions  of  years  which  thus  in- 
tervened, the  surface  was  constantly  exposed  to  the  action  of 
the  elements.  Deep  channels  must  have  been  cut  bj'  its 
streams,  and  the  surface,  instead  of  being  gently  rolling  as  now, 
must  have  been  rough  and  hilly,  and  the  soils,  derived  from 
the  disintegration  of  a  limestone  rock,  a  thin  calcareous  clay. 

Previous  to  the  Glacial  Epoch  a  gradual  elevation  had  taken 
place  until  the  continent  stood  several  hundred  feet  higher 
than  at  present.  This  was  followed  by  a  climate  of  Arctic 
coldness,  during  which  glaciers  advancing  from  the  north,  and 
carrying  beneath  them  great  numbers  of  azoic  rocks  derived 
from  the  Canadian  Highlands,  gradually  covered  that  part  of 
the  continent  as  far  south  as  the  40  parallel  of  latitude.  As  it 
passed  over  the  surface,  filling  the  valleys  and  covering  the 
hills,  plowing  down  the  surface  over  which  it  passed,  grinding 
the  soft<3r  material  beneath  it,  carrying  in  its  bosom  and 
shoving  before  it  the  result  of  its  work,  advancing  and  retreat- 
ing with  every  increase  and  decrease  of  the  cold,  until,  finally 
melting,  it  sent  vast  volumes  of  water  to  the  Ohio,  cutting 
broad  valleys,  enlarging  the  river  channels,  and  depositing  im- 
mense quantities  of  sand  and  gravel  along  its  course.  With 
every  advance  of  the  glacier,  it  shoved  the  material  before  it 
which  it  had  left  in  its  retreat,  piling  it  up  in  hills  and  ridges, 
and  the  waters  sorted  the  material,  depositing  the  finer  sand 
and  clays  in  the  quiet  waters,  and  leaving  the  coarser  material 
in  the  wake  of  the  currents.  Much  of  this  material,  .however, 
gives  evidence  of  having  remained  as  the  glacier  left  it. 
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Probably  the  most  important  characteristic  of  the  drift  de- 
posits is  their  irregularity  and  variability,  as  it  is  the  debris 
of  the  rocks  over  which  the  glacier  ])assed.  Much  of  its  varia- 
bility is  due  to  the  many  diiferent  formations  which  have  given 
their  quota  of  material.  Sand,  gravel  and  clays  succeed  each 
other  with  but  little  regularity,  either  horizontally  or  vertically. 
The  only  part  of  the  drift  which  shows  any  well  marked 
stability  of  characteristics  is  the  bowlder  clay.  This  the  base 
of  the  drift  deposits  is  a  tough,  blue  clay,  containing  many 
rounded,  scratched  and  grooved  bowlders,  many  of  them  of 
large  size.  It  varies  in  thickness  from  five  to  fifteen  feet, 
3nd  is  best  seen  along  the  streams.  The  bowlders  we  find 
scattered  through  the  drift  bear  evidence  of  having  been  left, 
with  their  matrix,  by  the  glacier  where  we  now  find  them,  but 
those  distributed  over  the  surface  bear  evidence  of  having  been 
left  or  dropped  by  melting  ice.  The  county  must  then  have  been 
-covered  with  water,  as  bouldei's  have  been  observed  on  the 
summit  of  the  hills  and  ridges.  The  finer  sands  and  clays  of  the 
surface  which,  together,  form  one  continuous  sheet,  stretching 
over  many  of  the  hills  and  ridges,  were  deposited  during  this 
the  closing  act  of  the  Glacial  Epoch.  The  erratic  rocks  spoken 
of  are  usually  found  in  belt«,  over  the  surface,  miles  in  length, 
and  usually  along  the  streams.  Though  mostly  composed  of 
granites,  greenstones,  schists,  etc.,  blocks  of  corniferous  lime- 
stone are  occasionally  met  with.  One  of  large  size  and  of  pure 
whiteness  was  observed  on  the  farm  of  Jacob  Koonts,  section 
25,  Mt.  Pleasant  township,  which  contained  the  characteristic 
fossils,  Zaphrentis  gigantea^  Airy  pa  reticularis  and  Cyathophyllum 
nigosum. 

The  series  of  ridges  and  hills,  aside  from  their  economic 
value,  are  among  the  most  interesting  deposits  found  here.  If, 
beginning  at  Eaton,  we  draw  a  line  in  a  southwesterly  direction 
through  the  county,  passing  a  little  west  of  Muncie,  we  mark 
their  western  limit,  while  none  are  found  east  of  a  line  passing 
north  and  south  through  the  centre  of  Niles,  Delaware,  Liberty 
and  Perry  townships.  Although  nuirked  on  the  map  as  a 
single  ridge,  it  consists  of  many  short  ones,  together  with  the 
hills,  and  locally  their  direction  may  be  from  the  north  to  the 
southwest  or  so\itheast,  or  due  south.     In  the  northern  part  of 

9 — Geoi.. 


134  r.EOLOOICAL   REPORT. 


Niles  township  we  find  a  single,  undulating  ridge,  which  ex- 
tends to  Estey  creek  valley,  here  one-fourth  of  a  mile  wide. 
South  of  this  stream  we  find  a  high  table  land,  gradually  8lop- 
ing  to  the  northeast  and  east,  while  towards  the  river  the 
descent  is  more  rapid.  The  surface  liere  is  mostly  day,  from 
fifteen  to  twenty  feet  in  thickness,  which  ns  we  pass  to  tbe 
south  becomes  more  sandy,  and  the  numerous  ridges  and  hills 
of  sand  and  gravel  enclose  many  basins  without  visible  outlet. 
Many  of  these  are  of  large  size,  an  acre  or  more  in  extent,  and 
show  by  the  water  which  they  contain  that  their  bottoms  are  of 
clay.  The  shallower  of  these  basins  support  a  luxuriant  growth 
of  the  Button  bush,  (Jcphalauthas  occufeitfaliSy  Swamp  dock, 
Unimex  vcrticeUaiaSy  and  the  yellow  Pond  lily,  Nuphar  advena. 

Towards  Sharon  the  table  land  becomes  narrowed  to  a  single 
ridge,  separating  the  river  on  the  west  from  the  level  prairie 
on  the  east.  It  is  here  fullv  one  hundred  feet  above  the  river. 
If  we  trace  the  eastern  border  of  this  high  land  we  find  it 
curves  to  the  east,  forming  an  arc  of  about  thirty-five  degrees. 

Its  transition  to  the  plain  below  is  everywhere  abrupt. 
South  of  the  Mississinewa  river,  the  surface  gradually  slopes  to 
the  east  and  the  ridge  is  here  divided  into  two  parts;  the  east- 
ern part,  however,  gradually  becomes  lower  and  merges  into 
the  level  plain  farther  south.  The  main  ridge  forms  the  west- 
ern bank  of  the  old  river  channel  for  about  three  miles,  when, 
making:  an  abrui)t  turn  to  the  south,  it  is  continued  with  occa- 
sional intemii)tions  to  Muncie.  South  of  the  residence  of 
John  Wilson,  section  25,  Hamilton  township,  another  ridge 
extends  in  a  southeasterlv  direction  to  Sehna,  where  it  turns 
to  the  south  and  forms  the  west  bank  of  the  old  glacial  river 
channel,  of  which  the  peat  bog  west  of  Selma  is  a  part.  The 
series  here  is  wider  than  it  is  farther  north,  and  highest  along 
its  eastern  border,  with  a  gradual  slope  to  the  west  broken  by 
numerous  ridges  and  hills  of  sand  and  gravel.  Its  character 
here  is  that  of  a  high  table  land,  with  the  elevation  constantly 
increasing  to  the  southeast.  Both  the  White  and  Mississinewa 
rivers,  as  can  be  seen  trom  the  niaj),  nnike  a  bend  to  the  south 
to  find  a  ]>assagc  through  this  high  land.  From  Granville  to 
a  i)oint  one  mile  west  of  Eaton,  we  find  along  the  Mississinewa 
river  a  continuous  line  of  large  boulders,  from  thirty  to  forty 
rods  in  width.     The    relation   which   they  sustain  to  the  high 
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land,  north  of  the  river,  would  Huggest  that  poHsibly  this  series 
of  high  lands  might  be  a  moraine.  But  as  bowlders  are  nu- 
merons  wherever  the  streams  liave  reached  the  rock,  this,  witli 
the  direction  of  tlie  ridges,  would  render  it  more  probable  that 
their  exposure  was  due  to  Huviatile  action.  It  is  not  likely  that 
the  glacier  left  everywhere  in  the  county  an  equal  amount  of 
material.  The  inequality  of  rock  surfiice  would  have  nnich  to 
do  in  determining  this,  as  every  rocky  ridge  would  serve  as  a 
barrier  to  its  advance.  The  great  glacier  was  sufficiently  large 
to  override  all  the  minor  inequalities  of  the  surface,  tilling  the 
valleys  and  covering  the  hills;  but  in  its  retreat  it  had  many 
temporary  advances,  governed  by  the  variations  of  tempera- 
ture, during  which  the  material  left  in  its  retreat  would  be 
«hoved  before  it  and  left  as  a  ridge  or  table  land. 

Whether  the  hills  and  ridges  just  described  were  partially 
formed  in  that  manner  we  leave  for  future  investigations  to  de- 
-cide.  They  were  evidently  formed  ere  the  glacial  streams  began 
to  How,  for  we  find  that  the  old  channels  cut  across  them,  and 
along  this  ridge  are  the  highest  lands  in  the  county.  From 
Selma  to  Albany  we  find  a  level  tract  borderecl  on  the  north- 
west, west  and  southwest  by  higher  lands;  from  this  the  glacial 
streams  seemed  to  flow;  the  larger  and  deeper  one  finding  an 
outlet  west  of  Selma,  from  whence  it  excavated  the  valleys  of 
Mud  and  Prairie  creeks  flowing  directlv  across  what  is  now  the 
present  valley  of  White  river.  This  old  channel  was  evidently 
A  deep  one,  as  the  height  of  the  adjoining  banks  show;  its 
rocky  bottom  has  never  been  found.  This  is  now  {)artially 
silted  up  with  sand  and  gravel.  The  next  in  importance  crosses 
the  present  valley  of  the  Mississinewa  river  about  two  miles 
northwest  of  Sharon;  from  this  point  it  flowed  in  a  southwest- 
erly direction  to  Muncie,  following  the  present  valley  of  Muncie 
creek. 

Muncie  creek,  as  it  turns  to  the  east,  evidentlv  follows  a 
channel  of  a  branch  of  the  stream  just  described.  This  stream 
was  a  broad  and  shallow  one,  as  its  west  bank  is  low,  only  a  few 
feet  above  the  surface  of  the  valley.  The  valley  of  the  Kill 
Buck  may  have  discharged  part  of  its  waters. 

Estey  creek  follows  an  old  channel  which  was  cut  wide  and 
deep  through  the  high  land  described.  In  this  partially  silted 
up  valley  we  find  the  clearest  evidence  of  fluviatile  deposits  seen 
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anywhere  in  tlie  county.  The  north  bank  of  the  ereek  is  from 
ten  to  twelve  feet  high,  and  yields  fine  gravel.  All  the  deposits 
here  (sand,  gravel,  clay,  and  dark  streaks  indicating  vegetable 
material,)  showed  the  peculiar  stratification  due  to  currents  of 
water.  Nothing  like  it  has  been  observed  anywhere  in  the 
hills  or  ridges. 

The  material  forming  the  hills  and  ridges,  sand,  gravel  and 
clay,  which  border  the  old  rivers,  was  in  part  deposited  by 
them.  The  bowlders,  limestones  and  clays,  observed  near  the 
base  where  the  old  river  had  cut  through  them,  evidently  served 
as  a  nucleus  around  and  over  which  the  finer  material  waft 
deposited.  The  conical  or  rounded  hills  or  short  ridges  which, 
from  their  position,  show  that  they  are  not  connect<jd  with  any 
of  the  ancient  lines  of  drainage,  probably  have  a  different 
history.  Two,  near  Muncie,  which  I  carefully  examined,  and 
which,  so  far  as  appearantjes  are  concerned,  are  like  all  those 
seen,  have  as  a  nucleus  a  large  mass  of  unstratified  blue  clay. 
How  the  mass  of  clay,  so  different  from  the  stratified  clays  of 
the  surrounding  country,  came  there,  is  a  difficult  question  to 
answer;  unless,  as  we  suppose,  //,  with  a  part  of  its  sand  and 
gravel,  is  the  debris  of  the  melting  glacier.  Similar  hills  are 
found  in  a  belt  along  the  summit  of  the  divide,  between  the 
lake  basin  and  the  Ohio  valley,  all  the  way  across  the  State  of 
Ohio. 

As  a  brief  summary  of  events  in  the  history  of  the  drift,  we 
have,  first,  a  pre-glacial  surface  several  hundred  feet  higher  than 
now,  deeply  scored  by  drainage  lines.  Second,  the  advent  of 
the  ice  period  during  which,  glaciers  advancing  from  the  north 
ground  down  the  underlying  rocks,  filled  the  valleys,  covered 
the  hills  and  melting,  left  vast  quantities  of  sand,  gravel  and 
clay  scattered  over  the  surface.  Third,  a  retreat  of  the  glacier 
followed  by  a  milder  elinuite  during  which  parts  of  the  surface 
had  again  become  covered  with  forests.  Fourth,  a  submergence 
during  which  the  surfa(^e  clays  were  dejiosited  and  floating  ice 
were  seattering  their  contents  over  the  country.  Fifth,  a  gradual 
but  uuecjual  elevation,  a  retreat  of  the  waters  and  the  establish- 
ment of  the  present  lines  of  drainage. 


DELAWARE   COUNTY.  137 


PALEOZOIC  GEOLOGY. 

The  rocks  exposed  in  this  county  all  belong  to  the  upper 
Silurian  age,  and  are  known  as  the  Xiagara  limestone.  This 
rock,  wherever  exposed,  is  highly  niagnesian,  very  friable  and 
refractory.  The  upper  layers  are  usually  cheity  and  worthless; 
some  of  the  strata  are  silicious,  and  all  contain  more  or  less 
iron. 

The  exposures  occur  only  on  the  White  and  Mississinewa 
rivers.  On  the  former  only  two  outcrops  are  seen,  viz:  at 
Union  and  Yorktown,  and  are  the  result  of  tlie  river  cutting 
across  narrow  ridges.  Exposures  occur  at  intervals  on  the 
Mississinewa  throughout  its  course.  The  river  evidently  does 
not  follow  its  old  channel;  but  flows  through  part  of  it«  course 
south  of  a  series  of  ridges. 

At  the  quarry  of  L.  I).  Koontz,  near  Yorktown,  we  obtained 
the  following: 

Section  at   Yorktown. 

1.  Boulder  drift 4  ft.    0  in. 

2.  Drab  argillaceous  limestones  in  layers  from  one  to 

three  inches 4  ft.    9  in. 

3.  Bluish    limestone   argillaceous    in   layers   from 

three  to  six  inches 5  ft.    7  in. 

4.  Bluish  limestone,  two  layers , 9  in. 

5.  Blue  and  drab  limestone,  in  layers  from  two  to 

eight  inches,  silicious 5  ft.  10  in. 

6.  Blue  limestone,  strata  from  six  to  twelve  inches, 

below  w^ater 7  ft.    0  in. 

Total 27  ft.  11  in. 

Of  the  above.  No.  2  is  w^oithless;  No.  3  is  used  principally  for 
walling  wells;  No.  4  is  the  most  marked  strata  seam,  and  seems 
to  be  solid,  but  in  working,  it  splits  into  two  parts;  No.  5  con- 
tains the  best  stone  in  the  quarry  above  the  water;  No.  0  is  the 
best  stone,  and  with  No.  5,  is  the  principal  stone  used  for  foun* 
ilations  and  walls,  being  very  refractory,  however,  it  allows  of 
very  little  dressing.  Very  little  of  this  stone  is  suitable  for 
lime.  The  dip  here  seems  to  be  to  the  southeast  live  inches  to 
the    rod,  but  this  is  undoubtedly  due  to  false  bedding.     The 
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princii»al  foBsils*  found  here  are  Orthoeeras  annulatum  and  va- 
rieties, Calymene  hlnmejihachiy  Orthoeeras  striXy  Platyostomaj  etc. 
AcrorfH  the  river  and  one-quarter  mile  above,  is  Another  quarry 
which  differs  somewliat  from  the  above.  As  the  section  will 
show,  the  dip  here  was  to  the  southwest,  and  all  the  strata 
were  thicker  in  the  other. 

Sertiov  Eihuf  of   Yorktown, 

1.  Bowlder  drift 1  ft.  0  in. 

2.  ArgilUiccous  shale 4  ft.  0  in. 

3.  Argillaceous  liuiestonc 1  ft.  8  in. 

4.  Drab  limestone  <rherty,  divided  into  two  layers, 

and  containing  no<lulcs  of  iron 1  ft.    0  in. 

5.  Drab,  linicstono  lower  jmrt  chcrty,  in  layers  one 

to  six  inches 1  ft.    8  in. 

6.  Blue    limestone,    lowest   strata    exposed,  works 

eight  inches 3  ft.    8  in. 


Total 12  ft.    0  in. 

Here  we  note  an  abscnci*  ol"  many  of  the  shales  from  the 
upper  part.  This  is  due  to  the  planing  which  the  glaciers  gave 
them  as  the  numerous  bowlders  which  are  scattered  to  the  north 
show  that  this  was  a  ridge  it  could  not  obliterate.  The  litho- 
logical  characters  are  changed  somewhat  as  we  notice  a  greater 
prevalence  of  the  cherty  layers  and  their  occurrence  in  the 
deejjcr  strata  of  the  quarry. 

Across  the  river  and  about  forty  rods  above  is  another  quarry, 
a  s<'ction  of  which  would  correspond  to  the  upper  part  of  the 
one  just  given.  Neither  of  these  produce  stone  suitable  ibr  lime. 
About  one-quarter  mile  above  these  stone  has  been  found  suit- 
able for  lime,  as  the  old  kilns  show,  but  none  is  being  burned 
at  )>resent.  No  glacial  nuirkings  were  seen  here  or  at  any  ex- 
posure in  the  county,  as  the  character  of  the  rocks  is  such  that 
they  would  not  be  retained.  On  White  river,  east  of  Muneie, 
we  have  exposed  three  feet  of  drab,  friable  limestone,  and  three 
feet  of  blue  limestone.  None  of  this  is  suitable  for  architectural 
purposes.  Here  wciind  the  only  fossil  bed  in  the  county.  It  is 
literally  one  mass  of  fragments  of  corals,  crinoids  and  brachi- 
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podfi,  very  few  liowever,  in  a  good  state  of  preservation.  As 
an  experiment,  enough  of  this  stone  was  taken  out  by  blasting 
to  pave  part  of  Walnut  street  this  city.  It  wears  smooth  and 
gives  evidence  of  durability. 

A  short  distance  below  this  exposure  this  stone  is  quarried 
for  lime.  It  is  here  of  a  drab  color  and  is  not  so  friable  as  the 
former,  and  makes  good  lime.  On  the  north  bank  of  Whit« 
river,  below  Wysor  &  Co.'s  dam,  is  an  exposure  of  five  feet  of 
gray  limestone.  This  is  quite  extensively  quarried,  and  is 
among  the  best  stone  Found  in  the  county  for  lime.  Mr.  Kirp, 
the  proprietor,  has  a  peq^etual  burner  capable  of  producing  one 
hundred  bushels  per  day.  He  expects  this  year  to  burn  about 
15,000  bushels;  this  little  more  than  supplies  the  local  demand. 
Near  Albany,  on  the  creek,  is  an  exposure  of  about  two  feet. 
Enough  of  this  was  quarried  some  years  since  to  build  the 
abutments  of  the  bridge  which  now  spans  the  creek.  Though 
the  strata  are  of  good  thickness,  from  three  to  ten  inches,  yet 
the  stone  is  so  rough  and  refractory  that  none  has  been  quarried 
since. 

Near  the  central  part  of  Delaware  township,  at  the  ben<l  in 

the  Mississinewa  river,  the  rock  is  exposed  for  about  two  miles. 

It  is  here  of  a  yellowish  red  color,  sometimes  quit«  rusty,  and 

^»  quarried  principally  for  lime,  very  little  good  building  stone 

"^iug  found    here.     But  little  more   lime  is  bunied   than   is 

'^^eded  to  supply   the    local    demand.     On    Campbell's   (Teek, 

''^uth  of  Sharon,  Mr.  J.  A.   Pettinger  has  ojiened  a  quarry, 

'^e   rock  is  better  than  at  any  other  exposure.     It  is  of  drab 

^'Or,  with  0(;casional  bluish  layers.     The    strata  nuige  from 

'*'^    to  eight  inches  in  thickness.     Six  feet  are  exposed.     Parts 

"^liis  make  good  lime,  but  it  is  too  friable  for  good  walla. 

'V.^xnit  twenty  ro<ls  above  this  (juarry  the  rock  undergoes  a 

/^*^*l<ed  change.     The  upper  part  consists  of  shales  two  feet, 

'«1  ft    bluo  clav  intermixed,  and  below,  to  an  nnkncnvn  dei)th,of 

*  :iitish  limestone.     It  is  here  in  lavers  from  four  inches  to 

^-^'Ot;    IS  smooth    on    both    sides,  and    its    lines    of  clearage 

^tn^  ^  jjlit,  and  can  be  easily  taken  out  in  blocks  from  one  to  two 

teet:.     j^  >vidth.     J3elow  what  could  be  seen  there  was  said  to  be 

a  ti V  i^ata  one  foot  in  thickness,  and  of  a  white  color.     Consider- 

v\\hv.*    Ktone   was  taken   from  this   place   some  years  sitice,  but, 

u\^»^'ioiigrli   the  l)est  stone   found  in  the  vicinity,   the  rock   has 
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never  been  properly  worked.  In  my  opinion  we  have  here  the 
test  stone  for  architectural  purposes  to  be  found  anywhere  in 
the  county,  and,  although  only  a  local  change  in  the  character 
of  the  rock,  it  may  be  extensive  enough  to  supply  the  county 
with  stone  for  years.  As  Delaware  county  contains  so  little 
good  building  stone,  it  is  to  be  hoped  that  some  one  of  our 
quarrymen  will  open  a  quarry  here  rather  than  spend  so  much 
time  and  labor  removing  so  numy  feet  of  worthless  stripping  to 
obtain  a  few  feet  of,  at  best,  a  very  refractory  stone,  when  this 
could  be  obtained  with  very  little  labor,  as  nearly  all  the  strip- 
ping required  would  be  the  alluvial  deposits  of  the  creek,  not 
exceeding  three  feet  anywhere.  The  rock  is  exposed  along 
the  river  at  intervals  between  Sharon  and  Eaton.  At  the  latter 
place,  Mr.  (George  W.  Carter  is  working  a  superior  stone, 
though  it  corresponds  very  closely  to  the  rock  found  at  York- 
town. 

The  following  st!ction  was  obtained: 

Section  at   Carter  s  Quarn/. 

Bowlder  drift 2  ft.  0  in. 

Gray  argillaceous  shale,  clierty 8  ft.  0  in. 

Gray  argillaceous  limestone,  in  layers  from  2  to  rt 

inches,  silicious 2  ft.  J>  in. 

Blue  limestone,  strata  8  to  (>  inches 4  ft.  2  in. 

Blue  limestone 1  ft.  0  in. 

Blue  limestone , 1  ft.  0  in. 

Grav  limestone,  below  water unknown. 


Total 13  ft.  11  in. 

This  stone  is  very  hard  and  refractory,  and  allows  of  very 
little  dressing.     None  but  the  blue  stone  is  suitable  for  lime. 

The  shales  are  heavily  charged  with  iron,  and  where  very 
argillaceous  resemble  burned  clay.  They  contain  masses  of 
chert,  calc  spar,  nodules  of  iron,  and  concretions  lined  with 
quartz.  Parts  of  the  strata  showed  false  bedding.  The  dip 
was  found  to  be  to  the  southwest  about  four  inches  to  the  rod. 
Below  this  quarry  was  another,  which  gave  the  same  quality  of 
stone,  and  the  section  taken  corresponds  to  the  one  just  given. 
The  principal  fossils  found  here  were  Orthoceras  annulatam^ 
JPlatyostonta,  and  Calyinene  bhrmenhachi.     Below  this  quarry  tlie 
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rock  was  exposed  for  about  one  and  a  half  miles,  but  as  the 
exposures  correspond  to  the  clierty  layers  found  in  the  quarries 
it  is  of  no  economic  value. 

East  of  Wheeling,  on  the  Mississincwa  river,  is  an  outcrop  of 
about  six  feet  of  drab  limestone,  in  layers  froiii  two  inches  to 
one  foot  in  thickness,  and  corresponds  to  the  uppert  part  of  the 
£aton  quarry.  Work  has  been  abandoned  here  on  account  of 
the  thickness  of  the  overlying  drift.  We  were  unable  to 
obtain  any  fossils,  though  species  of  OthoceniH  have  been  found 
here  by  tlie  workmen.  It  will  be  seen  from  the  description 
given  that  the  exposures  at  Albany,  Sharon  and  Muncie,  cor- 
respond in  lithological  characteristics,  while  the  Eaton  rock 
corresponds  to  that  at  Yorktown. 

We  have  evidently  two  rocky  ridges  both  wider  at  the  north 
and  extending  from  the  north  in  a  south-westerly  direction. 
East  of  Muncie  near  where  the  R.  K.  crosses  the  river  the  rock 
is  near  the  surface,  while  in  Muncie  about  1  mile  west  of  that 
point,  wells  have  been  sunk  to  a  depth  of  60  feet  without  reach- 
ing  the  rock.  Jfo  exposures  occur  below  Yorktown,  these  facts 
Avith  others  sliow  that  both  these  outcrops  are  due  to  the  river 
not  following  its  old  channel,  but  cutting  across  this  ridge  ex- 
poses it  to  view. 

List  of  Fossils  ill  Delaware  County. 
UPPP:R  SILURIAN  AGE. 

NIAGARA  GROUP. 
KADI  ATA. 

VOLYVL 

Alveolites  imIUmetaU HuU. 

Oyfiiphylbmn  niagarewni HaU. 

Okidapcra  reticulata Hall. 

jFcifxwttes  aiagareMi» Hall. 

J^hrotntes /avomis Hall. 

Udioliteg  infiTiUinclm Linneua. 

JJdialites  megastoma McCoy 

ECHINODERMA  TA. 

CRJNOIDEA. 

Jyuealyplocrinus  crawus UtAl. 

£ueafyptocrinu8  ovatus Trootft 
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MOLLUSC  A 

BKYOZOA. 

fenestella  acmea Hall. 

Fenertella  parv^ilipora Hall. 

BRACK  lOrODA. 

Ahypa  rectieularis Linneus. 

Penlamerui  cbhngiu Sowerby. 

Bsntamerui  nynu* Hall. 

Pentanierus  knappi Hall. 

WvynchoneUa  indianensU Hall. 

BhynchoncUa  ne.(fltria Hall. 

Hhynchondla  utrieklajuii Sowerby. 

RhyndioneUa  cuneata Sowerby. 

RhynchtmcUa  vhitii Hall. 

Khynchonella  acinun  .   \ Hall. 

Spirifera  radiata Sowerby. 

Spiri/eru  niagnreru^ui Hall. 

j^ri/em  cristpa Hall. 

Sirophoniena  rhombfiifialif Wahlenbiirg. 

Strophotmmn  afnata Hull. 

StreiUorhi/nchva  ffubidana Conrad. 

PTEUOPODA. 

TentdculUeH  niagareixssin Hall. 

c;astkropoi)\, 

Flatitt}Aioma  viw/drtrnnvn Hall. 

ikropho-ttylus  cuclo*tomus Hall. 

CEPIIAIiOPODA. 

Owuphoceifiit  neptoir Hall. 

Gi/rocii-ua  elrodi White. 

Lituit*'A  manhi Hall. 

Oiihocerati  crebcftcenH Hall. 

Otihoceitis  annulatum Sowerby. 

Orthijcems  trix Hall  and  Whitfield 

CUUsJTACKA. 

Caliptmie  lylnnu'iilxichi^  (vixr.  niuf/na^fw) Hall. 

PhajcnpA  iimuiui'w  ....   Sp Hall. 

EC^OXOMIC  GEOLOGY. 

COAL. 

Next  ill  importimeo  to  knowing  what  a  district  of  country 
does  contain,  is  a  knowledge  of  what  it  does  not  contain.  The 
question  is  frequently  asked,  have  we  coal  in  Delaware  County? 
to  tliis  question  we  would  reply  that  coal  never  has,  and  nether 
will  he  found  here  as  a  deposit;  pieces  of  coal  have  been  found 
in  the  drift  deposits  in  the  northern  part  of  the  county;  these 
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evidently  came  from  the  coal  fields  of  Michigan,  brought  here 
by  the  glacier.  Mr.  Jacob  Newberger  of  Grant  County  found 
a  few  pieces  in  the  bed  of  the  Mississinewa  River,  and  mistak- 
ing the  dark  colored  bowlder  clay  for  a  coal  nhowing,  he  en- 
deavored to  get  8ome  one  to  open  a  mine  but  without  succesa. 
Coal  as  a  deposit  is  always  found  in  certain  groups  of  rocks^ 
in  this  State  the  Carboniferous  is  characterized  wherever  found 
bv  the  fossils  which  it  contains,  and  the  Carboniferous  rocks  of 
this  State  are  only  found  in  the  south-western  [jaii;;  the  rock 
which  underlies  this  county,  the  Niagara  Limestone,  is  many 
hundreds  of  feet  below  the  true  coal  bearing  rocks.  A  knowl- 
edge of  this  fact  would  have  saved  many  hundreds  of  dollars  to 
the  parties  who  made  a  boring  at  Eat^u  some  years  since,  with 
the  expectution  of  finding  coal  or  oil. 

LIME. 

Lime  of  an  excellent  quality  is  burned  here,  principally  to 
Mipply  the  local  demand.  This  industry  might  be  increased  so 
as  to  V)ec(>me  a  source  of  great  profit  as  the  rock  about  Muncie 
is  easily  obtained,  and  is  convenient  to  a  shipping  point. 

MINERAL    SPRINGS. 

These  springs  are  quite  numerous.  The  most  notable  ones 
are  the  "'Inlow  Springs,''  four  miles  southeast  of  Muncie,  on 
White  River.  Here  are  two  largi*  springs  which  issue  from 
the  top  of  the  boulder  clay;  one  of  these  s])ring8  is  heavily 
charged  with  iron  and  sulphur,  us  shown  by  the  deposita 
around  it.  Hoth,  however,  are  chalybeate,  a^nd  possess  tonie 
and  alterative  properties.  Xumerous  springs  of  like  character 
were  observed  throughout  the  county.  The  water  from  the 
wells  is  hard,  owing  to  the  jiresence  of  lime  and  magnesia.  I 
have  failed  to  find  either  a  well  or  si)ring  of  soft  water  in  the 
county. 

CLAYS. 

(lood  clay  for  the  manufacture  of  bricks  can  be  had  in 
abundance  in  every  township,  and  is  easily  obtained,  as  the 
surface  clays  are  among  the  best  found  in  the  county.  Ximi- 
erons  kilns,  both  for  brick  and  tile  were  observed;  the  princi- 
pal ones,  however,  are  found  near   Muncie.      Mr.  E.  P.  Smith 
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burns  animally  about  1,000,000  bricks,  and  200,000  feet  of  tile. 
Mr.  Jos.  Prutznian,  wbose  kihi  is  located  one  mile  south  of  the 
city,  manufactures  annually  about  1,000,000  bricks ;  last  year 
he  made  1,500,000.  All  the  bricks  and  tiles  manufactured  here 
have  been  used  in  the  county.  This  indicates  the  improve- 
ment of  both  the  city  and  county. 

GRAVEL   AND    SAND    FOR   ROADS. 

Gravel  from  the  drifts  is  easilv  obtained,  and  forms  both  the 
cheapest  and  best  material  for  roads.  Many  good  pikes  are 
already  constructed,  and  each  year  additions  are  made  to  these 
important  highways.  All  the  roads  leading  to  Muncic,but  one, 
are  pikes  tbus  connected  with  the  surrounding  country, 
Muncie  enjoyes  commercial  advantages  excelled  by  few  cities 
of  its  si/.c. 

EDUCATION. 

The  common  schools  are  the  pride  of  the  people,  for  it  is 
there  that  the  masses  obtain  that  which  enables  them  to  grap- 
ple successfully  with  the  stern  realities  of  life.  School  houses 
are  found  in  every  part  of  the  county,  and  the  old  frame  ones 
are  fast  being  reiilaced  with  brick  buildings  of  a  more  modern 
style.  P]ach  year  a  ^"ormal  School  is  held  in  Muncie,  tlie 
purpose  of  which  is  to  instruct  and  inspire  the  teachers  with 
that  which  will  enable  them  the  more  efficiently  to  perform 
their  duties.  The  Muncie  High  School  building  ranks  among 
the  finest  in  the  State,  and  the  i)atron8  of  our  public  schools 
refer  with  pride  to  their  efficiency. 

AGRICULTURE. 

The  soils  are  all  derived  either  from  the  lacustral,  alluvial  or 
drift  deposits.  Those  of  the  latter  are  mostly  clays,  with  the 
exception  of  occasional  sandy  or  loamy  tracts,  and  constitute 
the  greatest  i)art,  being  the  debris  from  difterent  formations  in- 
discriminately mixed,  we  have  all  the  elements  present  which 
constitute  mineral  plant  food.  This  mixed  with  the  vegetable 
accumulations  give  a  soil  capable  of  producing  crops  of  all 
kinds.  Wheat,  corn  and  flax,  however,  are  the  principal  de- 
pendence of  the  farmer.     The  number  of  acres  of  wheat  sown 
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in  1879  was  82,295;  corn,  87,187;  flax,  9,948.  The  soils,  al- 
though especially  adapted  for  wheat  and  coru,  produce  grass  of 
an  excellent  quality,  and  grazing  will  some  day  be  one  of  the 
chief  resources  of  the  county.  East  of  the  series  of  ridges,  the 
soil  is  a  heavy  clay,  with  tracts  of  muck,  and  is  not  so  well 
adapted  to  grain  as  it  is  to  grass.  Along  the  ridges  the  soil  is 
sandy  or  loamy  in  places,  and  is  among  the  best  wheat  and 
com  lands  in  the  county.  While  the  western  part  is  clay,  we 
find  here  numerous  lacustral  deposits,  which  makes  this  the 
richest  and  most  productive  soil,  and  though  the  last  to  be  set- 
tled, it  is  being  rapidly  improved,  and  within  a  few  years  the 
finest  farms  of  the  county  will  be  found  here.  A  more  general 
use  of  tile,  with  sufficient  ditching,  would  render  fertile  many 
swampy  tracts,  improve  the  clay  soils  and  be  conducive  to  the 
health  of  the  people.  In  fact,  all  the  soils  would  be  benefited 
by  proper  underdraining,  as  it  renders  the  heavy  clays  lighter 
and  more  productive.  The  lacugtral  deposits  or  peat  bogs  and 
muck,  which  constitute  about  one-twentieth  of  the  surface,  and 
capable  of  producing  almost  without  limit,  ought,  we  be- 
lieve, to  serve  as  a  fertilizer.  The  clay  soils  are  constantly 
losing  their  organic  material,  and  unless  supplied  from  some 
source,  will  soon  become  stiflT  and  unju'oductive. 

While  proper  underdraining  will   render  them   lighter  and 

enable  the  crops  to  send  their  roots  deeper,  the  constant  loss  of 

vegetable  and  mineral  plant  food,  with  every  crop  harvested, 

^ill   in  time  render  this  soil  unproductive.     No   rotation  of 

<^fop8  will  have  a  tendency  to  improve  the  fertility  of  the  soil ; 

'^'•>   although  corn,  wheat,  flax  and   grass  may  succeed  each 

^^her  with  profit,  as  the  proportion   of  mineral  material  re- 

^^ired  by  each  is  different,  yet  the  constant  loss  is  greater  than 

*ne  gain.     As  every  crop  taken  from  the  field  withdraws  some 

^f  t>ie  potash,  phosphates,  lime  and  other  plant  food,  it  must  not 

^  Supposed  that  the  same  soil  will  continue  to  yield,  even  with 

^"^    most  skillful  rotation,  undiminished  crops.     The  question 

"then  arises,  how^  can  we  best  maintain  the  fertility  of  the  soils? 

T^G  vegetable  and  in  part  the  mineral  material  can  be  supplied 

*>y  turning  under  crops  of  green  clover,  straw,  and  ^^eeds  which 

become  abundant  as  the  soil  deteriorates ;  this  with  a  judicious 

top-dressing  with  barn-yard  manure,  with  lime  and  the  ashes 

and  bones  found  on  every  farm,  would  soon  place  our  soils  in 
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condition  to  produce  from  one-half  more  to  twice  their  present 
amount.  After  a  few  years  the  plow  might  be  put  still  deeper^ 
thus  bringing  into  u«e  those  resources  which  have  been  lying 
idle.  The  peat  and  muck  is  abundant  and  is  easily  obtained^ 
and  if  properly  distributed  over  the  adjoining  clays,  would  be 
of  greater  profit  to  the  farmer  than  their  productions  as  wheat 
or  corn  fields.  This  deposit,  although  rich  in  vegetable  ma- 
terial, is  markedly  deficient  in  the  mineral  ingredients  which 
constitute  a  good  soil,  and  it  will  be  necessary  to  use  the  min- 
eral fertilizers  if  we  wish  to  maintain  their  present  fertility* 
To  protect  the  larger  of  these  deposits  from  fire,  we  would 
suggest  that  the  drains  be  closed  during  part  of  the  year,  thua 
allowing  the  lower  portion  to  become  saturated  with  water, 
for  if  dried  to  any  great  depth,  fires  would  be  hard  to  ex- 
tinguish and  very  destructive. 

The  native  grass  (Po<f  pratensL^)  blue  grass,  grows  here  in 
abundance,  an<l  of  excellent  quality.  Timothy  {Pldcum  prateiise} 
and  clover  (  TrifoUum  prtttcnse  and  reptnis)^  succeed  as  well 
here  as  in  any  ])art  of  the  country.  We  frequently  saw  fields 
of  clover  and  timothy  that  would  yield  from  two  and  a  half  to 
three  tons  per  acre.  This  adaptation  of  our  soils  to  the  grasses 
would  render  dairying  a  very  profitable  industry. 

LIVE    STOCK. 

This  department  of  husbandry  is  capable  of  being  much 
increased;  the  abundance  and  excellent  quality  of  the  native 
grasses  with  corn  in  abundance,  will  produce  as  fine  beef  as 
can  be  found  any  where,  as  the  magnificent  Durhams  show* 
(lood  swim*  are  raised  in  abundance,  and  are  a  source  of  great 
profit  to  the  fanners.  Large  numbers  of  heavy  draft  horses 
are  annually  slii|>ped  to  the  cities.  Few  counties  will  be  found 
in  the  State  which  are  capable  of  supporting  a  greater  variety 
of  industries. 

FRUITS. 

Api>les  and  the  cultivated  small  fruits  are  raised  here  iii 
abundance.  Tlie  extreme  cold  last  wint(»r  destroyed  about  one- 
third  of  the  apj)le  trees,  and  injured  mamy  others  so  that  the 
crop  will  be^limited  for  a  number  of  years  to  c<une.  Raspber- 
ries and  blackberries,  wlii(*h  are  found  wild  in  many  places,, 
are  scarci'  here.     The  wild  plum,  however,  is  quite  common. 
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The  sandy  ridges  and  liills  produce  the  finest  orchards  seen, 
and  a  more  general  use  of  them  for  fruit  growing  would  he 
profitable.  Grapes  could  he  easily  raised,  and  would  ripen 
early.  These  ridges  will  he  when  developed,  the  finest  fruit 
lands  in  the  county. 

TIMBER. 

The  county  was  originally  heavily  timbered  with  oak, 
hickory,  maple,  beech,  elm,  ash  and  black  walnut,  and  as  there 
has  been  but  little  of  that  reckless  waste  of  timber,  which  has 
characterized  many  counties,  we  still  have  a  plenty  of  this 
valuable  material.  Immense  number  of  staves  are  annually  . 
required  to  supply  the  factories  here,  and  large  quantities  are 
shipped  away  every  year.  This  would  be  a  desirable  location 
for  manufactories  of  all  kinds,  which  work  principally  in  wood. 
The  eastern  part  of  the  county  is  timbered  principally  with  the 
diflerent  kinds  of  oak  and  hickory;  the  central,  with  oak, 
maple,  hickory  and  ash,  while  the  western  part  produces  majes- 
tic elms,  beech  and  ash.  The  following  were  the  more  com- 
mon and  important  of  the  trees  observed. 

Ae^  tHiccharinum Sugar  niuple. 

Acer  mchnrinum  var.  yiigntm .  Black  maple. 

Acer  dfuycarpum Silver  maple. 

Acer  rubnun Swamp  mnple. 

QuerciiK  rubra Kt^d  oak. 

QuereuA  albtt White  oak. 

Querctu  tindoria Black  oak. 

Qiiercu^  mncrocfti'jxt Bur  oak. 

Qutrcus  imbriraria Jack  oak. 

Qtiereus  paluMri* Pin  oak. 

jEKtUuH  gUibm Buckeye. 

Aiifeuiw*  fiaiv Swtet  buckeve. 

y^iva  nudtijloi'a Sour  gum. 

LiruHlcndron  titlipi/ern Poplar. 

jSn*w/Ww  offiriaalU Sas>»afrafl. 

CeUin  fjrrideniaiU Hackl>errv. 

• 

Uimuif  ainerifajM Water  elm. 

Ubnus/iUvn lied  elm. 

Setfundo  aceroidejt Box  elder. 

Cerdt  canadenj*M Bedbud. 

(Mryu  rirginlra Ironwood. 

FaijUM  ferruguieti Beech. 

/Virnw,*  amcriennu* Red  plum. 

PtuvM  fej-otina Black  cherry. 
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Prtmuti  penti^iitinicti Bed  cherry. 

Jnglcais  nigra Black  Walnut. 

JugUmu  cinerca Butternut. 

Fi'cacinus  anierimna White  aah. 

Fmxinus  Mmburifolia Black  ash. 

ComuH  jiorida Dogwood. 

ComuA  panindata ComelL 

Comus  tterieeti Kinnikinik. 

Carya  alba Hickorj'. 

Carya  amara Pignut. 

Ptatanun  ocridentalw Svcamore. 

Oledifi^hia  triaeanthujt Locust. 

QirpinuH  amcricanvf Blue  beech. 

CratfpgvH  tomentoea  var.  moUn Thorn. 

T\Ua  amerirana Bamwood. 

lUia  ettropoea Baaswood. 

PopfUus  alba  . Poplar. 

Populu»  arnjulata Poplar. 

Populut  monUi/eni Poplar. 

PftpuluA  mndirait* Balm   of  Gilead» 

Populus  tramUoides Quaking  Asp. 

Salix  nigra •    •  Black  Willow. 

Salix  serietui Swamp  Willow. 

Salix  petiolaris Swamp  Willow. 

OaUilpa  hif/nonioidf* Catalpa. 

Monis  nigra Black    Mulberry* 

yiorus  rubra Red  Mulberrv. 

AXTIQUITIES. 

Although  no  8uch  extensive  works  of  that  pre-historic  race^ 
the  "Mound  Builders,"  are  found  here  as  are  ohserved  in 
Randolpli,  Henry  and  Madison  Counties,  yet  we  have  evidence 
that  this  was  also  once  their  home,  many  of  their  implementa 
are  found  in  the  southern  and  central  parts  of  the  county^ 
these  consist  principaly  of  axes,  pestles,  arrow-heads,  hammera^ 
j)ipes  with  occasionally  articles  of  ornamentation,  although 
many  have  been  found  they  have  all  been  gathered  up  by 
collectors  or  lost,  and  we  were  able  to  obtain  only  a  few. 

A  number  of  mounds  were  found  along  the  rivers;  tliese 
were  all  small  about  twenty  feet  in  diameter  and  four  feet  high 
and  were  sepulchral,  as  bones  in  an  advanced  stage  of  decay 
with  aslies  and  charcoal  have  been  found  in  those  which  have 
been  opened.  Around  on*',  near  Y(»rktown  stones  were  ob- 
served wliich  showed  the  action  of  tire.  In  section  2  Perry 
townshij)  was  an  enclosure,  now  obliterated,  tliis  was  situated 
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upon  the  summit  of  a  natural  hill  and  commanded  a  good  view 
of  tlie  surrounding  country;  the  enclosure  was  130  feet  in 
diameter,  circular,  with  a  ilitch  inside  which,  when  discoveredy 
was  about  ten  inches  deep.  In  the  center  was  a  small  mound 
from  which  a  passage  way  led  in  a  south-westerly  direction 
through  the  enclosure,  numerous  implements  were  picked  up 
here  when  first  discovered.  The  Indians  used  many  of  the 
hills  as  burial  places;  bones  have  been  discovered  which  from 
their  size  would  indicate  that  they  belonged  to  a  race  of  giants. 
In  Monroe  township,  section  35,  are  four  hills  of  sand  and  gravel 
which  are  described,  by  Kinghman  Brothers  in  their  history  of 
Delaware  County,  as  being  the  work  of  the  Mound  Builders; 
these  are  all  natural  hills  and  were  formed  by  currents  of  water. 

THANKS. 

Acknowledgments  are  due  to  the  (iitizens  generally. 
Thanks  are  especially  given  to  Rev.  D.  S.  McCaslin,  for  his 
valuable  assistance,  to  Dr.  S.  V.  Jump,  for  specimens  and 
information.  Dr.  G.  W.  Kemper,  J.  L.  Little,  John  Cecil,  A.  H. 
Kennedy,  L.  D.  Koonts,  Jacob  Koonts,  Geo.  W.  Carter,  A.  J. 
Pettinger,  O.  J.  Lotz,  J.  F.  Nickey,  and  especially  to  Geo.  K. 
Greene  of  New  Albany,  for  indentification  of  fossils,  and  to 
the  citizens  of  the  county  generally. 


JO  Uboi. 


GEOLOGY  OF  BARTHOLOMEW  COUNTY. 


By  Moses  N.  Elroff,  M.  D. 


Prof.  John  CoLLtrrr,  A.  M.,  Stat^  Geoloffti^t: 

Dear  Sir:— I  herewith  submit  u  Ke(>ort  uf  a  CTeoIogical  Survey  of  Barthol- 
omew County. 

Thanking  you  for  valuable  aid,  many  courteHie?  and  nuggcstioiw  as  to  tbe 
Geology  of  the  drift  period,  I  am,  s'tiry  rc!«|)eotfully, 

MofdCfi  K.  Elhoi),  M.  D. 
liartaville,  Ind.,  SepU'mlK'r  4,  1881. 


Columbus,  the  i-ouutv  seat  of  nartholomew  (H>unty,  situated 
near  the  center  of  tlie  county,  is  forty-one  miles  east  of  kRiuth 
of  Indianapolis,  on  the  main  line  of  the  rleftersonville,  Madison 
&  Indianapolis  Railroad.  The  county  comprises  an  area  of 
about  four  hundred  s([uare  miles,  two  hundred  and  fifty-six 
thousand  acres.  In  the  early  history  of  the  State  it  formed  a 
part  of  Delaware  county,  and  was  organized  as  Bartliolomew 
county  under  an  act  of  the  Legislature,  approved  January  9, 
1821.  Originally  it  included  most  of  the  territory  now  em- 
braced in  the  county  of  iJrown.  Johnson  and  Shelby  counties 
bound  it  on  the  north,  Decatur  and  Jennings  on  tlie  east,  Jen- 
nings and  Jackson  on  the  south,  an<l  Jackson  and  Brown  on 
the  west. 

In  addition  to  the  nnvin  line  oi'  the  Jeifersonville,  Madison  & 
Indianapolis  road,  the  Madison  and  Cambridge  branches  center 
at  Golund)Us.  Bv  these  north  and  south  roads  the  business  of 
the  central  i)art  of  the  county  is  well  accommodated  with 
transportation,  and  from  present  indications  tlie  wants  of  the 
other  sections  will  soon  l)e  met  by  the  building  of  a  road  from 
Columbus  to  Greensburg,  over  some  one  of  the  proposed  routes. 
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Columbus  18  a  city  of  over  5,000  inhabitants,  and  one  of  the 
most  active,  pushing,  business  places  in  the  State.  It  is  beau- 
tifully located  on  the  west  bank  of  White  river,  at  the  foot  of 
the  famous  " Hawpatch"  region;  is  equipped  with  a  full  city 
government,  well  supplied  with  water  works  and  gas,  and 
withal  healthful,  and  has  a  bright  prospect  for  the  future. 
Jonesville,  Walesboro,  Taylorsville,  St.  Louis  Crossing,  Cliiford 
and  Elizabethtown,  are  all  thriving  railroad  towns.  Hope  is 
tlie  first  and  Hart^ville  the  second  largest  towns  in  the  county. 
Azalia,  Burnsville,  Waymansville  and  Bethany  are  prosperous 
villages. 

TOPOGRAPHY. 

The  monotony  of  an  otherwise  generally  level  country  is 
diversified  by  many  a  hill  and  valley  in  the  west  part  of  the 
county,  especially  that  portion  of  the  county  lying  west  of 
(Columbus,  forming  the  western  parts  of  Ohio,  Harrison  and 
Union  townships,  and  locally  known  as  the  "Brown  county 
edge  of  Bartholomew." 

An  eastern  continuation  of  the  central  ridge*  of  the  Brown 
county  knobstone  enters  the  county  at  the  southwest  corner  of 
Harrison  township,  and  reaches  its  greatest  altitude  at  Taylor 
hill,  in  Sec.  86,  T,  8,  N.  R.  4,  E.  Taylor  hill,  the  highest 
point  in  the  county,  is  1,003  feet  above  tide  level,  and  360  feet? 
above  Columbus.  From  it^  summit  magnificent  views  of  the 
surrounding:  countrv  mav  be  had.  On  a  clear  dav  when  the 
air  is  pure  the  unaided  eye  can  tra<*e  for  miles,  as  a  blue  line 
against  the  horizon,  the  eastern  boundary  of  the  great  Drift- 
wood-White river  valley.  The  observer  may  see  Georgetown 
to  the  northwest  in  Brown  county,  Edinburgin  »lohnson  county, 
and  Columbus  and  Walesboro  in  Bartholomew.  From  Taylor 
hill  the  Wall  ridge,  as  Prof.  Collett  has  named  it,  trends  to  the 
north  through  Union  township,  thence  west  through  Nineveh 
township  to  the  Brown  county  line.  It  is  not  a  continuous 
ridge,  but  a  scries  of  high  points  intersected  by  numerous 
valleys  and  gaps,  that  fall  away  to  the  lower  lands  of  the  east 
and  west,  north  and  south.  The  central  and  northern  parts  of 
Nineveh  township,  while  broken  by  outliers  and  foot-hills  of 
the  -Wall  ridge,  are  generally  what  may  be  termed  rolling 
lands.     liOw  hills  an<l  ridge?,  ranging  from  twenty-five  to  fifty 


152  GEOLOGICAL    REPORT. 


feet  in  height,  occupy  much  of  the  country  between  the  knob- 
stone  summit  and  the  bottoms  of  Driftwood,  White  river,  and 
to  the  south  of  the  ridge  in  Ohio  and  Jackson  townships.  The 
central  portion  of  the  county  is  level,  much  of  it  below  and  in 
the  vicinity  of  Columbus  being  White  river  l)ottoins,  ranging 
three  to  four  miles  wide.  North  of  the  county  seat  sets  in  the 
Haw-patch  plateau,  extending  from  White  river  to  the  Shelby 
county  line,  renowned  as  an  extensive  tract  of  arable  land, 
level  and  fertile  as  any  prairie,  primevally  covered  witli  a 
magnificent  forest  of  great  trees,  devoid  of  uiidergrowth. 

The  eastern  parts  of  the  county  are  usually  rolling,  and  some 
parts  spoken  of  as  hilly,  but  the  application  of  the  term  hill, 
i.  e. — an  elevated  mass  of  land — is  a  misnomer.  The  so-called 
hills  are  not  elevations  above  the  level  of  the  country,  but 
valleys  cut  from  twenty  to  seventy  feet  below  the  general  sur- 
face. This  distinction  is  important,  as  will  further  appear 
when  we  come  to  discuss  the  geology  of  the  drift  period. 
Especially  are  the  valleys  marked  in  the  vicinity  of  Ilartsville, 
and  in  the  northeast  part  of  Clifty  township,  on  Fall  Fork  and 
Middle  Fork  creeks. 

DRAINAGE. 

What  is  given  as  the  east  fork  of  White  river  on  the  State 
and  school  maps,  is  locally,  and  it  is  claimed,  correctly  known 
as  Driftwood  from  Edinburg  down  to  the.  moutli  of  Flat 
Rock  creek,  from  that  point  south  as  White  river ;  but 
as  the  term  "  Driftwood  ''  is  indiscriminately  applied  to  any 
portion  of  the  river  in  the  vicinity  of  Columbus,  and  is  not 
used  generally  outside  of  the  county,  we  shall  drop  the  name 
Driftwood  and  use  the  name  White  or  East  White  for  all  part« 
of  the  east  fork  of  White  river  below  Edinburg.  Above  Edin- 
burg the  same  misapplication  of  terms  recurs  in  calling  East 
White  river  Blue  river. 

White  river  crosses  the  northern  boundary  of  the  county 
near  Edinburg,  and  bears  thence  in  a  general  course  east  of 
south  through  the  central  part  of  the  county.  From  Edin- 
burg the  river  follows  and  runs  through  the  foot  hills  of  the 
wall  ridge  of  Knobstone  till  it  reaches  the  sand  and  gravel 
bottoms  below  the  mouth  of  Catharine's  creek.  Above  thia 
the  river  flows  through  a  stony  bed  of  black  shale,  and  is  not 
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subject  to  great  ^overflows ;  below  the  banks  are  low,  the  bed 
gravelly,  shifting  and  frequently  overflown.  According  to  the 
table  of  altitudes  of  the  main  line  of  the  J.,  M.  I.  railroad,  the 
bed  of  the  stream,  Blue  river,  is  lifty-three  feet  higher  at  Edin- 
burg  than  the  bed  of  White  river  at  the  Columbus  bridge. 
From  the  same  tables  we  find  the  fall  in  the  river  from  Columbus 
to  the  Rockford  bridge  to  be  thirty  feet,  showing  that  the  fall 
per  mile  is  100  per  cent,  more  above  than  below  the  city. 
Advantage  has  been  taken  of  this  fall  and  utilized  to  run  the 
extensive  flouring  mills  at  Lowell  and  the  Valley  Mills  west  of 
Taylorsville.  The  permanent  banks  and  swift  current  of  the 
upper  river  invite  further  investments  in  manufactories. 
Messrs.  Stansberry  and  Williams  give  the  mouth  of  Flat 
Kock  creek  at  602  feet  above  the  level  of  the  ocean,  and  that  of 
Clifty  creek  at  596  feet  above,  making  the  fall  six  feet  in  five 
miles  as  compared  with  a  faH  of  fifty-three  feet  in  fift^^en  miles 
of  the  river  above  the  mouth  of  Flat  Rock.  The  fall  in  the 
Ohio  and  Mississippi  rivers  from  Louisville  to  the  Gulf  of 
Mexico  is  less  than  four  inches  to  the  mile.  The  diflference 
between  higli  and  low  water  at  Columbus  is  given  at  fifteen  feet. 
A  few  rivulets  and  brooks  that  rise  west  of  the  Wall  ridge 
flow  into  an  arm  of  Salt  creek  that  cuts  the  northwest  corner 
of  Harrison  township,  and  finally  unites  with  East  White  river 
below  Bedford,  in  Lawrence  county.  With  this  exception  all 
the  streams  of  Bartholomew  county  bmpty  into  White  river 
within  the  county  or  soon  after  it  enters  Jackson  county.  Tl^e 
general  course  of  the  creeks  is  ea§t  and  west,  with  the  surface  oi 
the  country,  and  to  the  south  of  the  center  of  the  greatest 
depression  of  the  White  river  valley.  White  creek,  and  its 
tributaries,  leave  the  county  in  a  more  southern  direction,  and 
unites  with  White  river  below  Seymour.  The  creeks  of  the 
west  side  of  the  river,  beginning  in  the  northwest,  are  Big 
^Nineveh  creek.  Muddy  branch,  Catharine's  creek.  Wolf  creek, 
Denois  creek,  and  White  creek  and  its  tributary  the  East  Fork 
of  White  creek;  on  the  east  are  Flat  Rock  river.  Haw  creek, 
Clifty  creek  and  Little  Sand  creek  and  their  tributaries.  Little 
Haw  creek,  Fall  Fork,  MiddleJJFork,  Otter  creek.  Brush  creek 
and  Bear  creek,  together  with  other  small  streams,  named  and 
not  named  on  the  map.  Tlie  banks  of  the  creeks  on  the  west 
side  of  the  valley,  after  reaching  the  low  lands,  are  cut  in  the 
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clay  and  mud  without  proper  first  or  Becond  bottoms,  in  appear- 
ance very  much  like  artificial  ditches,  and  lience  overflows  are 
common.  The  creeks  flowing  through  the  Hawpatch  have 
low  banks  in  the  gravel  with  well  marked  second  banks.  Those 
of  the  limertone  region  of  the  east  are  deep  and  rocky,  and  the 
present  beds  are  never  filled  by  rain  storms  to  their  full  carry- 
ing capacity. 

GENERAL  GEOLOGY. 

QUATERNARY  ACE. 

JRecent  avH  Drift  Pcrioch, 

The  recent  and  drift  periods,  aside  from  the  inquiries  aroused 
in  the  mind  of  the  most  casual  observer  of  nature,  as  to  the 
origin  of  the  soil,  clay,  sand,  gravel  and  bowlders  that  go  to 
make  up  these  periods  of  mix(»d  materials,  out  of  which  order 
comes,  when  closely  studied,  are  the  most  interesting  from  a 
practical  point  of  view  as  the  base  of  all  agriculture,  the  soxirce 
of  all  wealth. 

MATERIALS  OF  THE  DRltT  PERIOD. 

In  order  to  a  proper  understanding  of  the  wonderful  forces 
that  came  into  play  during  the  glacial  and  terrace  epochs 
of  the  drift  period,  we  will  first  consider  the  clays,  sands^ 
gravels  and  bowlders  that  go  to  nuike  up  the  mass  of  these 
groups,  and  their  distribution  over  the  surface  of  the  strati- 
fied rocks,  and  then  discuss  the  theory  and  dynamics  of 
their  orijjin.  In  ii^eneral  tenus  we  mav  sav  that  the  whole  of 
the  surface  of  the  county  is  covered  with  drift  materials,  except 
the  top  of  the  wall  ridge,  and  the  hills  to  tl^e  west  of  it  in 
Uarrison  and  Union  townships,  jind  doubtless  these  high  hills 
have  been  subjected  to  the  action  and  influences  of  the  waters 
of  the  terrace  epoch,  that  have  so  greatly  modified  and  re- 
arranged the  ancient  glacier  deposit. 

The  ui>land  gravel  beds  nre  collections  of  pure  sand,  clean 
gravel  and  small  bowlders,  found  only  on  the  high  grounds 
and  ridges,  that  I  believe  to  be  identical  "  hog's-backs "  of 
the  Ohio  survey,  and  the  kames  juid  rskcrs  of  the  authors; 
especially  are  these  beds  of  gravel  identical  in  only  being  found 
on  the  high  lands,   and  in   being   nuicli   less  modified  and  re- 
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arranged  by  the  action  of  water  subsequent  to  the  glacial 
epoch.  In  stratification  the  beds  are  very  irregular  and  seldom 
conformable  one  with  another ;  more  frequently  no  indications 
of  stratification  are  seen,  the  beds  when  opened  showing  sand 
at  one  end  and  coarse  gravel  at  the  other ;  the  strata  frequently 
interlock  and  alternate  in  cross  sections  without  reference  to 
the  underlying  beds.  This  want  of  uniformity  of  stratification 
is  in  marked  contrast  with  that  of  the  low  land  gravel  as  seen 
in  the  Hawpatch.  The  town  of  Ilartsville  is  built  on  a  rolling 
elevation,  ranging  from  forty  to  fifty  feet  al)ove  the  valleys  and 
facing  to  the  southwest.  It  is  bounded  on  the  west  by  tlie 
deep  bed  of  Clifty  creek,  and  on  the  south  by  the  gorge, 
through  which  flows  Boner's  branch.  In  the  south  part  of 
town,  capping  the  bluff  that  forms  the  north  bank  of  the  Boner's 
branch  gorge,  there  is  a  typical  bed  of  upland  gravel.  It  has  a 
steep,  rounded  head  at  the  east  end,  on  which  the  Ilartsville 
University  building  stands,  and  trends  thence  west  in  a  low 
ridge  that  slopes  to  the  north,  terminating  in  an  abrupt  bluft' 
at  the  west,  with  a  spur  to  the  south.  The  high  bluft'  west  of 
Jackson  street  is  also  capped  with  gravel  that,  in  an  irregular 
way,  is  connected  with  the  bed  found  in  the  University  campus. 
Tlie  gravel  beds  that  occur  on  the  farm  of  William  J.  Herron, 
near  the  Tarr  hole  of  Clifty  creek,  and  that  on  the  farm  of  R. 
B.  Kent,  near  Ilartsville,  are  very  similar  in  structure  to  the 
one  above  described,  and  are  all  peculiar  in  presenting  on  one 
side  at  least,  a  very  bold,  abrupt  face.  The  upland  gravel 
found  on  the  farm  of  Mrs.  Amy  Wiley,  west  of  Anderson's 
Falls,  in  Clifty  township,  is  another  extensive  bed  that,  like 
the  preceding  examples,  seem  to  be  in  some  way  connected 
with  the  drainage  of  the  country  at  the  close  of  the  drift  period. 
The  occurrence  of  these  beds  on  the  immediate  bluff  banks  of 
streams,  now  small,  it  is  true,  but  once  great,  is  not  accidental. 
In  thickness  they  range  from  ten  to  twenty-five  feet,  but  seldom 
reaching  the  last  figure.  Whenever  cut  through  to  the  bottom, 
it  has  been  found  to  rest  directly  on  the  underlying  corniferous 
limestone.  Xowhere  has  it  been  found  mixed  with  any  but  the 
surface  clays,  and  in  these  instances  the  mixing  seems  to  have 
been  accidental.  Xear  the  surface  masses  of  cemented  gravel, 
^conglomerate  are  not  infrequent,  in  which  the  cementing  ele- 
ment, or  matrix,  is  carbonate  of  lime,  deposited  by  the  hard 
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waters  tliat  percolate  from  above  througli  a  calcareous  soil.. 
Other  beds  of  upland  gravel  are  those  on  the  farm  of  Mi*8.  E. 
Jones,  near  the  Haw  Creek  Baptist  church;  on  the  farm  of 
Mrs.  M.  Marlin  ;  on  the  farm  of  E.  Heed,  near  the  village  of 
St.  Louis,  in  ITaw^  Creek  township,  and  the  "  back-bone  "  ridge, 
as  it  is  called,  on  the  farm  of  J.  Kemy,  west  of  Burnsville,  in 
Rock  Creek  township. 

The  Hampatch  glaclfd  ffrarel  and  sand,  one  of  the  most  exten- 
sive and  peculiar  beds  of  gravel  in  the  State,  is  roughly 
bounded  bv  Flat  Kock  river  on  the  northwest,  and  Haw  creek 
on  the  southeast,  and  reaching  from  the  TVhite  river  bottoms  to 
the  Shelby  county  line,  a  continuous  bed  of  gravel  covered  witli 
a  gravelly  black  soil,  twelve  miles  long  by  three  miles  in  aver- 
age width.  On  the  Columbus  and  Greensburgh  pike  a  typical 
view"  of  the  surface  features  of  the  Ilawpatch  may  be  had,  and 
it  w^ill  be  seen  that  Haw  creek  does  not  form  any  special 
boundary  on  the  east,  but  cuts  through  the  gravel,  that  the  im- 
mediate, tirst  banks  of  the  creek  are  from  six  to  eight  feet  be- 
low the  second  banks  that  mark  the  true  level  of  the  bed,  and 
that  the  banks  of  Clifty  creek  define  the  eastern  edge.  What 
is  true  of  this  cross  section  will  be  found  true  of  other  places. 
The  actual  limits  of  the  Hawpatch  gravel  are  to  be  found  in 
the  range  of  foot  hills  of  the  Knobstone  on  the  west  of  White 
river,  extending  from  below  the  Lowell  mills  to  the  northeast 
of  Taylorsville,  and  the  sand  ridges  and  dune  like  hills  on  the 
east,  running  noHh  from  the  (Clifty  creek  bridge.  Anotlier 
element  that  has  entered  into  the  formation  and  largely  de- 
termined the  uniformitvand  evenness  of  the  surface  of  thi& 
gravel  plateau  has  been  the  smooth  top  of  the  underlying  black 
shale;  the  shale  unlike  the  other  strata  of  Indiana,  is  a  stony- 
formation  of  iifreat  uniformitv  of  structure  that  does  not  weather 
into  rough  escarpments  of  valleys  and  ridges.  An  exemplifica- 
tion of  this  nuiv  be  seen  in  the  bed  of  AVhite  river,  in  the  vicin- 
ity  of  the  Valley  mills.  The  to]>  of  the  bed  is  mixed  with  a 
strong  dark  calcareous  soil,  except  where  the  soil  has  been 
washed  away  in  the  bed  of  tlie  creeks,  where  the  gravel  is  left 
in  purity.  Under  the  soil,  generally,  comes  a  bed  of  adherent 
gravel  and  sand,  locally  known  as  "hard  pan."  This  conglom- 
erate is  due  to  the  cementing  together  of  the  particles  of  sand 
and  gravel   by  carbonate  <>f  lime  in  the  same  manner  as  the 


BARTHOLOMEW   COUNTY.  157 


conglomerate  of  tlie  upland  gravel,  aa  has  already  been  pointed 
out.  In  bhort,  it  in  the  same  chemical  process  that  under  other 
circumstances  would  result  in  the  forniatioii  of  tufa  and  stalac- 
tites, the  interstices  between  the  gravel  in  tlie  one  case  acting 
as  the  larger  cavernous  openings  do  in  the  other. 

Water  dissolves  carbonate  of  lime  under  pressure,  and  de- 
posits it  under  opposite  conditions.  These  conditions  have 
occurred  in  many  instances,  and,  continued  for  long  periods, 
have  cemented  the  gravel  and  sand  in  an  impervious  stratum 
of  "hard  pan,"  so  that  we  have  the  api)arent  anomaly  of  a 
pond  or  marsh  covering  a  gravel  bed.  Below  the  "hard  pan" 
and  soil  is  found  clean,  line  gravel  and  sand.  In  many  phices 
the  sand,  or  rather  very  fine  gravel,  presents  a  white  or  ash-blue 
color.  An  examination  of  the  white  and  blue  sand,  with  a 
magnifier  shows  the  first  to  be  quartzite,  and  tlie  second,  the 
blue  particles  derived  from  the  decomposition  of  the  gray 
granite-like  bowlders,  all  much  worn  and  rounded  by  attrition. 
Occasionally  mixed  with  the  gravel  are  pebbles  and  small  bowl- 
ders. All  the  beds,  whether  upland  or  lowland,  have  a  large 
per  cent,  of  chert  and  limestone  fragments,  not  so  much  worn 
as  the  other  materials,  of  a  brownish  color  on  the  outside  from 
staining  with  oxide  of  iron.  The  bowlders  are  frequently  in  a 
state  of  decomposition,  and  specimens  measuring  more  than  a 
few  inches  in  diameter  are  seldom  or  never  found.  The  fol- 
lowing section,  taken  south  of  Columbus  and  (Treensburg  pike, 
on  Haw  creek,  is  very  characteristic: 

Section  on  Wrhbcr  Synith's  Farm,  Coh.onhK.s  Toicnship. 

Soil  mixed  with  gravel 3  ft. 

Stratified  sand  and  gravel,  with  pebbles  at  the  top 6  ft. 

Larger  pebbles  stratified 2  ft. 

Fine  sand 1  ft. 

Stratified  gravel  to  the  bed  of  Ilaw  creek 4  ft. 

Total IG  ft. 

The  top  of  this  section  reaches  the  surface  and  includes  the 
soil  of  the  second  bank  of  the  creek.  On  the  west  of  the  point 
at  which  the  section  was  taken,  the  strata  have  a  uniform  thick- 
ness; on  the  other  hand  the  stratification  dips  slightly  to  the 
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east,  but  is  everywhere  conformable.  The  following  section  in 
the  second  bank  of  Clifty  creek  north  of  the  pike  shows  the 
same  general  arrangement  of  the  strata  as  tlie  preceding: 

Section  near  Clifty  Creek  Bridf/e.^  Coltunhas  Township, 

Soil  with  gravel 2  ft.  0  in. 

Sand  and  gravel,  stratified J  ft.  0  in. 

Coarse  gravel    and  large  pebbles  in   a  continuous 

stratum 0  ft.  6  in. 

Stratified  sand  and  gravel 4  ft.  6  in. 

Total 8  ft.  0  in. 

What  is  seen  at  these  sections  will  be  found  true  for  the 
})alance  of  the  Hawpatch.  Wherever  examined  on  the  banks 
of  Flat  Rock  river,  or  in  digging  wells  the  same  evidence  of 
stratification  was  found,  and  it  will  be  noticed  that  while  there 
is  occasional  evidence  of  stratification  in  the  upland  gravel, 
such  is  not  by  any  means  the  rule,  thus  placing  the  two  in 
nuirked  contrast.  An  excavation  for  a  cellar.  No.  414  west  side 
of  Washington  street,  in  Cohimbus,  showed  that  the  surface 
of  the  gravel  was  not  perfectly  level,  but  marked  by  hillocks, 
slight  ridges  and  pocket-like  depressions,  as  if  formed  by  cur- 
rents of  water  running  in  different  directions.  On  the  gravel 
rested  a  bed  of  clay,  overriding  the  elevations  and  dipping 
down  into  the  depressions.  The  two  strata  were  very  distinct, 
as  if  formed  under  very  ditterent  (conditions.  No  gravel  was  no- 
tici?d  in  the  dav,  but  its  absence  nuiv  be  due  to  the  near  vicin- 
ity  of  the  river,  and  is  alluvial  rather  than  of  the  drift  period. 
We  can  form  no  verv  correct  estimate  of  the  actual  thickness 
of  the  ITawpatch  gravel  as  the  underlying  stone  was  not  seen, 
nor  has  it  been  reached  in  sinking  wells  in  the  deeper  part«. 
Wells  have  been  put  down  to  the  depth  of  fifty  and  sixty  feet  in 
the  vicinity  of  Cohimbus,  and  no  stone  struck.  That  the  bed 
was  once  much  deei»er  than  now  is  shown  by  the  mound  on  the 
farm  of  Judge  Tunis  (^uick,  one  and  a  half  miles  west  of  Clif- 
ford, and  the  Tij^ton  mound  in  the  city  of  Columbus.  The  first 
is  twenty-five  feet  above  tlie  surface  of  the  surrounding  plain 
and  the  second  twenty  feet.  They  are  the  monimients  left  by 
the  currents  of  the  Terrace  epoch,  and  meters  by  which  we  can 
in  ]>art  measure  what  was  once  tlie  thickness  of  this  great  gravel 
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bed.  The  soil  of  the  llawpatch  has  an  average  thickness  of 
five  feet,  is  dark  or  black  in  color,  and  free  from  admixture 
with  any  hut  alluvial  clays — no  glacial  day  intervenes  between 
the  soil  and  gravel. 

The  following  section  east  of  the  broad  ford  on  Clifty  creek 
shows  the  stratification  and  arrangement  of  the  gravel,  sand 
and  pebbles  of  the  gravel  beds  that  form  the  connecting  link 
between  that  of  the  uplands  and  lowlands: 

Sectiort  at  Sarah  Bush's  Fann^  Clay  Township, 

Soil  free  from  gravel ft.  10  in. 

Soil  and  gravel  mixed 2  ft.  2  in. 

Coarse  gravel  and  pebbles 5  in. 

Pine  gravel  and  sand 2  in. 

Coarsegravel 5  in. 

Fine  gravel % 4  in. 

Coarsegravel  and  sand 1  ft.  3  in. 

Pine  clean  gravel 3  in. 

Coarse  gravel  and  sand 1  ft.  2  in. 

Clean  gravel 2  in. 

Coarse  gravel  and  sand 2  ft.  0  in. 

Total..... 9  ft.    2  in. 

Here  the  stratification  is  very  marked  and  distinct,  and  the 
strata  more  largely  mixed  with  limestone  fragments  and  chert, 
than  at  other  places.  East  of  this  section  on  the  south  bank 
of  Clifty  creek  a  backbone  of  gravel,  above  any  overflow  of 
the  present  day,  extends  for  a  mile  or  more.  South  of  Colum- 
bus, in  Sand  ('reek  and  Wayne  townships,  the  gravel  and  clay 
is  covered  with  sand  to  such  an  extent  that  no  opportunity  was 
had  to  study  the  bed,  but  is  doubtless  much  like  that  of  the  last 
section,  and  the  same  range  is  struck  in  digging  wells  in  Clay, 
German  and  Haw  Creek  townships.  The  clay  of  the  Hawpatch 
region  has  been  washed  away,  while  that  of  the  adjacent  beds 
was  left  undisturbed,  or  covered  with  sand. 

Bowlders^  or  erratic  rocks,  locally  known  as  "nigger  heads'' 
and  "blue  heads,*'  of  the  largest  size  and  in  greatest  numbers 
are  found  on  the  eastern  boundary  line  of  the  countv.  A  line 
of  bowlders  extending  from  the  vicinity  of  Milford,  south  into 
Jennings  county,  was  noted  in  the  early  history  of  the  country, 
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and  was  supposed  by  some  to  have  been  the  work  of  the  Indians, 
who  had  placed  them  as  some  sign  or  memorial.  The  largest 
one  seen  was  on  tlie  land  of  Knox  Smiley,  just  over  the  Decatur 
county  line.  It  is  of  gray  granite,  and  measures  six  by  eleven 
feet  on  the  surface,  and  is  bedded  deep  in  the  earth.  Another, 
on  the  farm  of  Ileniy  Mobley,  in  Clifton  township,  measures 
8x10x6  feet.  Bowlders  two  and  three  feet  in  diamet<.»r  are 
common,  but  grow  k'ss  frequent  toward  the  west,  but  are 
rather  common  in  Nineveh  township  and  in  the  clay  banks  of 
White  river  down  to  J^owell  mills.  In  composition  they  are 
identical  with  the  mass  of  stones  found  strewn  over  the  Drift 
regions  of  Indiana,  Ohio,  Illinois  and  the  northwest,  the 
various  varieties  of  granite,  syenite,  gneiss,  etc.,  metamorphic 
and  plutonic  rocks  from  the  Laurentian  liighlands  of  Canada, 
north  of  the  great  lakes.  Tlie  larger  ones  are  usually  angular, 
showing  no  signs  of  having  been  rolled  or  eroded.  The  smaller 
ones  are  rounded  and  water  worn,  iind  occasionally  one  is 
found  with  a  smooth  surface  and  lines  of  striation. 

The  gfacial,  yellow  or  ferruginous  days  of  Haw  Creek,  Clay, 
Clifty  and  Kock  Creek  townships,  are  light  yellow  in  color, 
friable  when  drv  and  inclined  to  be  stickv  when  w^et.  Inter- 
nately  mixed  with  the  clay  are  fragments  of  chert  and  lime- 
stone, torn  from  the  underlying  Xiagara  and  corn iferous  strata, 
together  with  a  large  per  cent,  of  metamorphic  pebbles  ot 
northern  origin.  In  the  banks  of  the  creeks  and  bluffs  tlie 
clay  never  shows  evidence  of  stratification,  but  not  infrequently 
beds  of  salid  and  fine  gravel  are  pierced  in  digging  wells  and 
cisterns.  A  bed  of  sand  two  feet  thick  was  found  in  the  Paul 
Sheets  well  in  Columbus,  below  fortv-five  feet  of  white  and 
bluish  clay.  These  beds  of  sand  are  local,  occurring  in  pockets 
that  soon  thin  out,  or  are  replac<)d  by  clay  and  gravel.  The 
average  thickness  of  the  glacial  clay,  as  determined  from  the 
average  depth  in  a  number  of  wells,  is  put  at  twenty-five  feet, 
and  varies  from  a  few  feet  to  many.  The  top  soil,  free  from 
gravel,  ranges  from  one  to  five  feet  in  thickness.  The  clay  is 
thinnest  when  subjected  to  the  wash  and  action  of  the  currents 
of  the  terrace  ci)och,  as  in  the  vicinity  of  Otter  creek  where 
the  water  once  fiowed  across  the  creek  south. 

7Vm'  tcrrarc  rhiys  that  ca[)  the  Knobstone  foot  hills  west  of 
AVhite  river,  are  largely  made  up  of  the  fine,  impalpable  sands 


[ 


BARTHOLOMEW    COUNTY.  161 

and  alumina  arising  from  the  doconii>osition  of  the  adjacent 
and  underlying  aluminous  shale.  Frequently  underlying  the 
terrace  clay  are  beds  of  glacial  origin;  especially  may  they  be 
noticed  in  the  bhiffs  and  hills  west  of  C^olumbus.  Seven  feet  of 
red  or  yellow  clay,  containing  quite  a  number  of  specimens  of 
glacial  gravel,  was  exposed  in  a  well  at  Henry  Gross'  farm,  in 
Harrison  township,  at  an  elevation  of  one  hundred  feet  above 
Columbus,  and  glacial  day  has  been  found  near  tlie  top  of  the 
Wall  ridge,  but,  as  a  nde,  the  clay  of  this  region  is  of  a  much 
later  date.  The  terrace  clays  are  white,  sticky  and  form  a 
retentive  cold  soil,  known  as  ''crawiish  land." 

The  blue  bowlder  clay,  recognized  everywhere  as  nf  glacial 
origin,  has  not  been  t^iien  by  us  in  the  county.  Perhaps  the 
conditions  favorable  to  the  formation  of  a  blue  clav  did  not 
exist  in  this  immediate  vicinity.  The  yellow  glacial  clays  of 
Bartholomew  county  are  doubtless  in  the  main  the  result  of 
the  disintegration  of  the  Niagara  and  corniferous  group  rocks 
and  the  black  shale,  together  with  the  materials  of  a  foreign 
origin,  without  the  usual  admixture  of  the  product*  of  the  blue 
shales,  so  common  in  the  lower  sikirian  and  sub-carboniferous 
formations,  neither  one  of  which  is  crossed  by  the  line  of  denu- 
dation that  has  formed  our  clavs.  Bhie  clays  are  said  to  be 
found  south  of  this  county,  and  probably  owe  their  origin  to 
^lie  base  of  the  Knobstone. 

Yellow  sand — Molders  or  ferruginous  sand  forms  an  important 

Mature  in  the  surface  geology  of  the  county,  not  only  on  ac- 

^c>iiut  of  the  quantity,  which  is  considerable,  but  more  particu- 

'fti*ly  as  the  cap  of  the  extreme  outlying  blufts  on  the  east  and 

^^^^fr*t  of  the  White  river  valley,  and  as  being  the  most  recent 

^^^iuation  and  deposits  in  the  succession  of  time  of  the  Terrace 

^I**'>ch.     This  deposit  of  sand  marked  the  close  of  the  Drift 

l^^^^iod.     In  physical  ai)pearance,  where  pure  as  left  by  the  re- 

t*G^-\  ^,^g  waters,  and  unmixed    with   humus,  carbonaceous  clay 

^^^1  other  foreign  nuitter,  it  is  always  loose  and  mellow,  with  a 

'^^^'^^li  feel  to  the  touch — not  impalpable — in  the  vast  majority 

^^      instances  of  a  vellowish   or  ochcrv  color,  with  occasional 

Y>i>vrkets  of  white  sand,  so  clean  that  a  shovel  full  of  it  will  not 

t<^^icler  a  pail   of  water  turbid.     The  clean  yellow  sands  are 

tV^^One  tliat  cap  the  blutts  and  form  the  higher  sand  ridges,  that 

\^*ve  not  been  disturbed  since  they  were  deposited.     P]xamined 


162  aEOLOOICAL    REPORT. 


under  the  microscope,  the  fine  particles  show  that  they  are  of 
metamorphic  origin,  identical  with  the  coarser  sands  of  the 
Hawpatcli,  but  without  sharp  points  of  crystallization,  indicat- 
ing that  they  have  been  water  worn  and  rolled  as  the  other 
glacial  sands  have.  On  the  low  lands  and  bottoms,  where 
mixed  w^ith  the  products  of  the  soil  and  mud  of  the  flood  plains 
and  overflows  of  the  rivers,  they  are  dark,  in  many  places  after 
cultivation,  black;  in  others,  where  much  washed,  of  a  light 
color. 

The  central  line  of  sand  ridges  of  the  county  commence  at 
the  northwest  corner  of  Clay  township,  and  trend  thence  south 
to  the  north  bank  of  C-Iifty  creek,  following  the  bluft's  of  the 
south  and  west  bank  as  a  numtle  over  the  clay  to  the  bridge  on 
the  Columbus  and  Burnsville  pike,  southeast  to  the  Lutheran 
church,  thence  in  a  general  course  south  between  Elizabeth- 
tow^n  and  Azalia,  crossing  the  county  line  and  connecting  with 
the  chain  of  sand  ridges  and  hills  of  Jackson  county.  Through 
Sand  creek  township  are  found  parallel  ridges  ranging  north 
and  south,  with  a  spur  to  the  west  that  is  cut  by  the  Azalia  an<l 
Mineral  spring  road.  By  barometric  measurement  this  spur 
was  found  to  be  twentv-five  feet  above  the  river  bottoms,  and  is 
probably  forty  feet  above  high  water  in  White  river;  Eliza- 
bethtown  by  railroad  level  is  seventeen  feet  above  Columbus. 
The  to})  of  the  bluff  north  of  the  CMifty  bridge  on  the  C.  &  II. 
pike  is  by  the  barometer  seveuty-flve  feet  above  the  bed  of  the 
creek.  These  sands  modified  form  the  surface  soil  of  Sand 
creek,  and  a  large  part  of  Wayne  township.  An  isolated,  and 
apparently  an  anomolous  accumulation  of  yellow  sand  unmod- 
ified is  found  on  the  east  blutts  of  Fall  Fork  creek,  and  on  both 
faces  of  the  vallev  locallv  known  as  the  "  no-head-hollow/'  a 
sharj)  gorge  running  north  and  south  from  the  banks  of  Mid- 
dle Fork  to  Fall  Fork,  above  their  junction.  These  bluffs  are 
estinuite<l  to  be  at  least  one  hundred  and  twenty  feet  above  the 
bed  of  the  White  river  vallev.  A  branch  of  the  "  no-head- 
liollow,'' is  known  as ''fox  hollow/'  herewith  little  labor  the 
fox  and  ground  hog  dig  their  habitations,  uafe  places  of  retreat 
in  the  loose  sand.  On  the  farm  of  Dr.  Biddinger,  south  of 
David  Anderson's  mill  is  a  low  sand  ridge  in  the  bottom,  show- 
ing that  at  one  time  overflows  must  have  been  much  higher 
than  any  of  the  present  day.     In   the  bends  of  Clifty  creek 
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below  Fall  Fork,  especially  below  ^S'ewbern,  in  the  vicdnity  of 
Biieh's  mill,  are  poiutB  and  broad  accmnulations  of  mixed  sand 
and  soil.  On  the  west  side  of  the  great  White  river  valley  the 
range  of  hills  between  Taylorsville  and.  the  Valley  mills  are 
covered  on  the  west  with  yellow  sand;  in  the  vicinity  of  the 
Lowell  mills  the  same  range  of  hills  show  only  a  deposit  of 
clay  and  clay  gravel.  The  foot  hills  of  the  Knobstone  west 
of  Walesboro,  and  again  in  Wayne  township,  are  sandy^ 

BURIED    TIMBER. 

In  digging  wells  all  over  the  eastern  townships  of  the  eonnty 
at  an  average  depth  of  twenty  feet,a  bed  of  black  earth  is  pierced. 
In  appearance  it  is  indentical  with  a  productive  surface  soil. 
This  soil  bed  is  found  as  a  rule,  not  always,  and  rests  generally 
on  the  underlying  limestone,  but  occasionally,  as  in  the  neigh- 
borhood of  Hope,  is  reported  to  have  a  substratum  of  sand  and 
gravel.  In  thickness  it  ranges  from  one  to  six  feet,  and  is  not 
so  much  mixed  with  gravel  and  pebbles  as  the  overlying  clay. 
Where  this  black  soil  is  penetrated,  quite  frequently  pieces  of 
wood,  roots,  masses  of  decayed  leaves,  and  a  thick  muck  are 
found.  A  large  piece  of  timber  was  taken  from  a  well  on  the 
farm  of  John  E.  Galoway,  just  east  of  Ilartsville;  from  the 
well  of  Francis  Galbraith,  on  the  county  line  east  of  town; 
from  the  well  of  Prof.  Lewis  Mobley;  from  the  well  of  Mr. 
John-  Chisler,  in  Hartsville,  and  from  a  number  of  other  wells 
in  Clifty  and  Rock  Creek  townships.  So  conmion  are  the 
remains  of  an  ancient  forest  that  an  inquiry  in  any  neighbor- 
hood will  elicit  the  fact  of  leaves  and  wood  being  found  buried 
near  by.  A  root  is  reported  to  have  been  taken  from  the  Taylor 
well,  in  Columbus,  fifty  feet  down,  but  such  things  are  not 
common  in  the  contra!  valley  region.  Xo  fact  connected  with 
the  history  of  the  Drift  has  more  indelibly  fixed  itself  on  the 
minds  of  the  masses,  and  no  fact  more  conclusivelv  convinces 
the  average  mind  that  the  whole  country  on  the  east  line  of 
the  county  has  been  subjected  to  the  violent  action  of  water  or 
Aome  ©ther  force,  at  a  time  long  past. 

COLLETT    (iLACIAL    lUVKR    VALLEY. 

Commencing  at  the  head  waters  of  Blue  river  in  Henry 
county,  on  the  long  southern  slope  of  the  divide  that  deter- 
mines and  gives  direction  to  the  scjurces  of  the  (4reat  Miami, 
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White  Water  and  the  east  and  weat  forka  of  White  river,  at  an 
elevation  of  more  than  1,200  feet  above  the  mean  tide  level  of 
the  ocean,  set^  in  a  broad  valley  that  conneets  with  the  valley 
of  the  Ohio  at  Louisville.  For  this  great  central  Indiana 
valley,  Prof.  John  L.  C-ampbell,  of  Wabash  College,  has 
suggested  the  name  of  Collett  Glacial  River  Valley.  IVof. 
John  Collett  having  been  the  first  to  point  out  the  extension  of 
the  valley  below  Jackson  county,  the  honor  has  been  well 
earned  and  well  bestowed.  As  the  terms  Blue  river,  Driftwood 
and  White  river  valleys  have  a  local  signification  only,  parts 
of  a  grand  whole,  and  all  three  combined  do  not  convey  to  the 
mind  the  extent  of  the  valley  in  length  or  vastness  in  l)readtli, 
there  seems  to  be  a  real  necessity  for  a- more  genei*al  term.  To 
'fill  the  want  we  shall  aj^ply  to  the  region  under  consideration 
the  name,  Collett  (xlacial  River  Valley. 

This  valley  is  roughly  bounded  on  the  east  by  the  high  ridge 
of  the  western  outcrops  of  the  Hudson  river  groups  of  the 
lower  Silurian,  and  on  the  west  by  the  eastern  outcrop  of  the 
Knobstone  groups  of  the  Sub-carboniferous  period.  By  the 
natural  drainage  of  the  country  its  upper  part  above  the  Bar- 
tholomew and  Jackson  county  lines,  embraces  all  the  territory 
drained  by  East  White  river.  In  Jackson  and  Scott  counties 
the  valley  is  cut  at  right  angles  by  the  Muscatatuck  river,  and 
its  tributaries  flowing  west  through  the  Knobs.  To  a  proper 
understanding  of  the  wonderful  forces  in  action  during  the 
Glacial  period,  it  will  be  well  to  first  get  an  idea  of  the  amount 
of  erosion  and  denudation  that  has  taken  place  since  the  emer- 
gence of  the  rocks  of  our  country  from  the  bed  of  the  ocean, 
beneath  which  thev  were  formed.  To  do  this  some  idea  of  the 
depth  of  the  valley  nuiy  be  had  by  a  comparison  of  the  height 
of  Columbus  and  other  points  above  tide  level,  with  the  ridges 
on  the  east  and  west.  This  can  be  done  by  a  study  of  the  rail- 
road elevation  on  the  C,  I.,  St.  L.  &  C.  R.  R..  published  in 
Indiana  Geological  Report  for  1878,  the  J.,  M.  &  I.  and 
branches,  published  herewith.  According  to  the  survey  of 
the  main  line  of  the  J.,  M.  k  I.  road,  in  round  numbers, 
the  base  of  the  rail  at  the  Columbus  depot  is  643  feet 
above  tide  level  and  the  bed  of  White  river  34  feet  less,  or  609 
feet  above  the  ocean.  Starting  with  these  data  we  find  the 
sunmiit  between  the  West  White  river  and  Sugar  creek  on  the 


BARTHOLOMEW    COUNTY.  165 


C,  I.,  St.  L.  &  C.  road,  227  feet  above  Columbus  alid  109  above 
^he  surface  of  Blue  river  at  Shelby ville,  the  Hurnmit  between 
'lat  Rock  creek  aud  Clifty  creek  273  feet,  tlie  surface  of  Flat 
lock  at  Rushville  323  feet,  at  St.  Paul  176  feet,  Clifty  creek  at 
^Adam's  Station  258  feet,  and  the  ground  in  Greensburgh  323 
:f  eet  above  Columbus.     The  summit  between  Sand  creek  and 
Salt  creek  is  given  as  the  highest  point  on  tlie  C,  I.,  St.  L.  &  C. 
-■'oad  at  1079  feet;  436  above  Columbus.     The  altitude  of  Pierce- 
"^^ille  station  on  the  O.  &.  M.  Ry.  is  given  at  1009  feet  above  tide 
1  evel,  which  is  564  feet  above  the  bed  of  the  Great  Miami  river 
TDridge,  404  feet  above  Seymour,  442  feet  above  the  bed  of  White 
xnver  at  Rockford,  and  366  feet  above  the  depot  at  Columbus. 
The  Knobstone  ridges  on  the  west,  range  in  altitude  from  300 
^o  400  feet  above  the  bed  of  White  river  and  at  the  highest 
X>oint  in    Brown  County,  the  Weed  Patch  Knob  is  1173  feet 
»bov^e  the  ocean  (Prof.  Collett),  and  510  feet  above  Columbus. 
The  Knob  west  of  New  Albany  is  given  as  500  feet  above  liigh 
^watcr  of  the  Ohio   river,  (Prof.  R.  Owen).     From  the  above 
elevations,  that  maybe  relied  upon  as  approximately  correct,  an 
idea  may  be  formed  of  the  extent  of  the  Glacial  river  valley. 
It  has  a  width  of  over  40  miles  measuring  on  an  east  and  west 
air  line  through  Columbus,  from  the  Wall  ridge  of  the  Knob- 
stone  to  the  Lower  Silurian  ridge  north  of  IMerceville,  in  Ripley 
County,  and  a  depression  of  over  four  hundred  feet  below  an 
air  line  in  the  lowest  parts  of  the  White  river  bottoms.     In 
this  valley  we  find  nearly  the  whole  of  Bartholomew  County 
and  fully  one-third,  through  the  center  of  the  county  north  and 
south,  a  broad  level  plain  at  the  very  bottom  of  the  old  Glacial 
valley.     That  the  trough  of  this  ancient  river  was  once  at  a 
lower  level  than  it  is  now  is  shown  by  the  present  river  flowing 
over  the  sand  and  gravel,  and  at  no  point  below  Cattish  Falls 
cutting  through  to  the  underlying  rock  north  of  the  Jackson 
County  line.     It  is  not  probable  that  the  thickness  of  the  gravel 
and  sand  below  the  present  river  bed  is  very  great,  or  lias  been 
silted  up  as  the  Ohio  at  Louisville  and  points  above:  where  the 
filling  up  with  sand,  gravel  and  clay  has  been  to  such  an  ex- 
tent as  to  warrant  the  assertion  that  the  Ohio,  throughout  its 
entire  course,  runs  in  a  vallev  that  has  been  cut  nowhere  less 
than    150   feet    below    the    present    level    of  the    river,    (Prof. 
II—Geol. 
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Xewberry).     It  is  proven  that  the  old  cliaiiiiel  of  White  rivci 
(  .  at  Boine  period  of  its  history,  cut  the  Black  Shale  at  a  lowe 

level  than  it  now  does  at  Kockford,  by  borings  for  water  a 
Seymour,  tliat  have  been  sunk  in  the  gravel  below  the  presen 
bed  of  the  river,  and  25  feet  below  at  Columbus,  and  no  rod 
1^  found.     The  extent  of  the  Glacial  river  valley  at  the  close  o 

f  Paleozoic  time  is  largely  a  matter  of  speculation  ;  but  that  \ 

^J  valley  of  considerable  depth  existed  in  the  pre-glacial  period 

and  gave  direction  to  ice  currents,  is  proven  by  the  mass  o 
drift  material  found  far  down  the  valley  south  of  and  beloM 
that  stopped  by  the  Knobstone  barrier  of  the  west. 

J)YNAMICS    OF   THE    DRIFT. 

In  the  luvsentation  of  the  dynamical  geology  of  the   Dril 
J-  period,  I  shall  adoj^t  and  apply  those  theories  of  the  author 

i ':  that  seem  best  to  exi)lain  and  agree  with  the  phenomena  pre 

\i^  sented  by  the  facts  detailed  above. 

At  a   perio<l  of  time  long  past  and   variously  estimated   a 
200,000  to  4,200,000  years  ago,  when  the  surface  of  the  conti 
i,  nent  was  elevate<l   from  500  to  2,000  feet  above  the  presen 

?)■  ocean  level,  the  ice  cap  that  now  covers  the  frozen   regions  o 

■5  the  far  away  Arctic  zone,  was  extended  south  in  a  general  shee 

to  the  Highlands  of  Canada.     From  the  foot  of  the  glacier  ci 
1  the   Laurcntian    hills,  prolongations   tlowed  south,  southwesi 

:■  and  southeast.     That  Howing  across  northern  and  central  In 

■j  diana    from    the    striie    left    on    the    rocks,    over    wliich     i 

passed,  seems  to  liave  had  a  southern  or  southeastern  coursi 
The  primary  glacier  of  Indiana  was,  doubtless,  continuous  witl 
that  of  Ohio,  if  not  in  <lircction  of  the  ilow,  at  least  in  actioi] 
and  covered  the  Lower  Silurian  ridge  as  far  south  as  Riple, 
Jk!  county.     On  the  west  Collett  (ilacial  river  valley,  the  Beai 

ijj  Blossom  ridge  of  the  Brown  county  Knobstone,  and  the  north 

ern  side  of  the  Wall  ridge  in  Nineveh  township,  were  the  bar 
riers,  beyond  which  the  central  portion  of  the  Indiana  glacie 
never  [»assed.  Here  against  the  everlasting  hills  the  ice  pile< 
up  in  mass  over  400  feet  tuick  (Prof.  Collett*);  but  found  a  de 
pri^ssion  to  the  east  and  south,  across  and  down  whicli  a  lob 
extended  in  force,  scoring  and   planing  the  face  of  the  under 
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lying  limestone  and  shale.  Down  the  preglarial  valley  the  iee 
flow  reached  nearly,  if  not  quite,  to  Louisville,  and  that  thifl 
great  extension  of  the  glacier  was  of  long  duration  is  shown  hy 
the  thickness  of  the  ghicial  clay  and  immense  amount  of  chert 
gravel  and  pebbles  contained  in  it,  derived  from  the  Corniferous 
and  Niagara  limestone  over  which  it  passed,  grinding  and  pul- 
verizing the  face  of  the  earth.  Some  idea  of  the  immensity  of 
time,  during  which  the  glacier  was  in  action  and  of  the  amount 
of  denudation  that  took  place,  may  be  formed  when  it  is  re- 
membered the  chert  gravel  and  pebbles  that  form  so  large  a 
per  cent,  of  the  Drift  clay  and  other  materials,  existed  only  in 
a  small  per  cent,  in  the  rocks,  from  which  they  were  derived. 
During  this  long  period  the  Glacial  valley  was  deepened  and 
-extended,  scooped  out  of  the  solid  rock  by  the  mighty  power 
of  moving  ice.  At  the  bottom  of  the  icy  river  was  borne  the 
rounded  pebbles  and  striated  bowlders  of  metamorphic  rocks 
torn  from  their  home  north  of  the  present  great  lakes,  constantly 
were  added  to  these,  the  fragments  of  the  sedimentary  strata, 
over  which  the  glacier  glided,  on  its  top  rode  huge  masses  of 
angular  stones,  unworn  bowlders. 

In  the  fullness   of  time  came  a  change,  the   climax  of  the 

iilacial  epoch  had  been  reached,  heat  began  to  displace  the 

frozen  mantle,  and  fogs  that  hung  like  a  pall   over  the  face  of 

Jiature,  the  land  began  to  subside  and  the  ice  disappeared  from 

*h^  Silurian  ridge  on  the  east.     The  line  of  numerous  large, 

^''gular,  unworn  bowlders,  unmodified  beds  of  upland  gravel 

^^^  abundance  of  glacial  clay,  found  in  greatest  force  along 

*«e  eastern  boundary  of  the  county,  and  continued  into  Jen- 

^^^gHj  are  proof  of  their  accumulation  at  the  edge  of  a  local 

'S'^acier,  that  they  are  the  remains  of  a  lateral  moraine.     The 

^'^'i^iinal   moraine   is  found  in  the  line  of  bowlders  and   sand 

^'^^li  of  the  Muscatatuck  river  in  Scott  countv,  in  the  vicinity 

^oottrtburfifh,  Vienna  and  Lexintcton,  and  on  the  head  waters 

of*     l"    •  r»  ' 

.       -t^igeon  Roost  creek.     (Prof.  Borden).     The  lateral  moraine 

Bartholomew  county   is  elevated  from  one  hundred  to  one 

^^^iclred  and  twentv  feet,  and  the  terminal  moraine  is  shown 

*^   t:>ie  survey  of  the  J.,  M.  &  I.  railroad,  at  the  water  divide 

^'low   Vienna,  to  be  ninety-five  feet  above   Columbus.     The 

^^tor  divide  south  of  the  Muscatatuck,  in  a  large  measure,  de- 

^^^iiined  the  foot  of  Collett  glacial  river.     Another  explana- 
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tion  suggested  for  the  great  abundance  of  bowlders  seen  on  the 
east  side  of  the  county,  is  that  the  glacial  clay  subsequent  to  its 
de|)Osition,  with  bowlders  buried  beneath  the  surface,  has  been 
washed  away  and  the  bowlders  left  lying  on  the  surfaee.  But 
tills  explanation  does  meet  the  facts  in  the  ca«e ;  while  there  i& 
evidence  of  the  long  continued  action  of  water,  there  is  na 
evidence  that  the  clay  in  the  bowlder  region  has  been  washed 
away,  but  is  as  thick,  if  not  thicker,  than  at  other  points.  Tlie 
strongest  proof  of  the  existence  of  a  lateral  moraine  is  that 
bowlders  of  a  large  size  are  rare  on  the  east  in  the  vicinity  of 
(Ireensburg,  and  especially  on  the  west  in  the  west  part  of  Clay 
townsliip,  where  the  land  is  found  at  the  same  or  a  lower  level, 
and  the  clav  as  much  or  more  liable  to  have  been  washed  than 
any  other  beds  in  the  valley.  If  ever  imbedded  in  the  clay  in 
like  proportion,  the  wearing  away  of  the  gravelly  banks  and 
beds  of  the  streams  and  rivulets  would  have  unearthed  them. 

The  lateral  moraine  on  the  west  of  the  valley  can   only  be 
traced  to  the  foot  hills  west  of  Columbus.     Bowlders  of  medium 
jtize  are  found  near  the  Dowell  hill  quarries  in  Harrison  town- 
ship, and  specimens  of  larger  size  are  not  infrequent  above,  and 
common  at  the  Valley  riiills.     In  digging  for  an  extension  of 
the  race  at  the  Valley  mills,  several  bowlders  of  large  size  were 
fi'iiioved.     Some  of  them  were  found  resting  on  the  black  shale 
and  the  others  bedded  iii  the  terrace  clav.     That  there  is  a  line 
of  buried  bowlders  on  the  west,  the  remains  of  a  lateral  moraine 
covered  by  the  terrace  clays  of  a  later  epoch,  is  not  impossible, 
but  imjjrobable.     In  the  southwest  part  of  the  county,  at  points 
where  the  clay  was  thin  and  washed,  a  careful  search  and  in- 
quiry  failed   in    finding  them.     At  Rockford  the  clay   is    cut 
through   to  the  bed  rock  in  the  same  manner  as  the    Lowell 
mills  and  above,  and  is  in  the  line  of  the  western  moraine,  if 
one  ever  existed.     Yet,  Prof.  E.  T.  Cox  says,  (Ind.  Geol.  Rep., 
1^74):    *' I  saw  no  erratics  more   thiin  a  foot   in  diameter  in 
Jackson    county,    and   such    specimens    are    very   rare."     The 
th<orv   that   best   asfrees  with   the  observed   facts,  is  that  the 
course  of  the  ice-flow  of  the  general  glacier  as  it  came  down 
from  the  regions  of  Lake  Su[>erior  and  Lake  Michigan,  con- 
tinued   in  the  same  southeast  direction,  across  the  State  and 
across  the  glacial  valley,  and  that  for  a  time  the   foot  of  the 
gljiejcr  rested  against  the  east  side  of  the  valley.     The  piling 
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of  the  ma8K  of  ice  against  the  Bean  Blossom  and  Wall  ridges, 
at  an  angle  with  the  direct  line  of  the  glacier  flow,  would  have 
the  effect  to  stop  and  cut  off  the  detritus  of  the  lateral  morahie. 
On  the  south  and  west,  the  great  mass  of  bowlders  would  ac- 
onninlate  at  the  foot  of  the  piling  ice  and  but  few  reach  the 
vallev  from  that  side.  Another  result  of  the  accumulation  of 
ice  on  the  Brown  and  Johnson  county  line,  would  be  to  deflect 
the  flow^  to  the  east  and  increase  its  velocity.  The  cross  flow 
of  ice  and  that  down  the  valley  to  the  south,  wjis  shorn  of  its 
western  and  lateral  moraine  by  the  Knobstone  hills;  hence  no 
bowlders  on  that  side  of  the  vallev  below  Columbus. 

It  is  a  well  known  geological  fact  that  at  the  foot  of  the  ice 
sheet,  all  over  the  northwest,  great  valley  and  river  beds  have 
been  cut  very  much  beyond  the  capacity  to  accommodate  the 
etreams  now  flowing  througli  them;  some  of  these  ancient 
river  beds  have  been  silted  by  accumulations  of  sand  and 
gravel,  and  the  rivers  flow  at  a  higher  level  than  they  once  did; 
others  still  find  their  old  rocky  bed.  To  the  latter  class  be- 
long Clifty  creek  and  it«  tributaries,  Fall  Fork  and  Duck  creek. 
The  Clifty  creek  valley  and  bed  is  cut  through  from  twenty  to 
forty  feet  of  Co^niferous,  and  from  t4?n  to  twenty-five  feet  of 
hard  crystalline  Xiagara  limestone,  and  the  same  is  true  of  Fall 
Fork  creek.  Perhaps  nothing  connected  with  the  surface 
geology  of  the  county  is  more  singular  than  the  beds  of 
these  creeks,  great  valleys  eroded  in  the  solid  stone,  through 
which  now  flow  insignificant  rivulets  that  are  dry  for  almost 
half  the  year.  The  Duck  creek  valley  has  a  capacity  to  carry 
a  volume  of  water  as  great  as  that  flowing  down  White  river 
at  flood  tide.  It  is  evident  that  the  foot  of  the  cross  flow  or  cross 
glacier,  as  we  may  call  it,  must  have  rested  for  a  long  time  on 
and  near  the  banks  of  Clifty  creek,  alternately  advancing  and 
receding,  with  the  heat  of  summer  and  cold  of  winter,  across 
Haw  Creek,  Clay  and  Clifty  townships,  while  at  the  foot  ran 
mighty  rivers  of  ice  water.  Xo  other  hyi)<)thesis  offers  an  ex- 
planation of  the  vast  amount  of  local  erosion  and  denudation 
that  has  here  taken  place.  It  is  probable  that  the  it^e  flow 
down  the  Glacial  vallev  was  continued  lonij  after  the  cross 
glacier  foot  ceased  to  exist,  as  an  ice  tongue  of  the  decadent 
period,  shorn  of  its  moraines,  but  still  laden  with  nietamor- 
phie  gravel  and  recent  limestone  pel^bles.    It  was  the  long  con- 
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tinned  aotioii  of  the  (iireet  vallo}'  glaeier  that  ont  away  from 
forty  to  fifty  feet  of  Corniferons  limestone  clown  to  black  shale, 
west  of  Clay  township,  planing  and  polishing  the  broad,  smooth 
floor  of  tlie  valley,  now  covered  by  the  Hawpateli  and  lower 
White  river  bottoms. 

As  the  general  glacial  sheet  receded  to  the  north,  the  ferru- 
ginous glacial  clay  and  remodified  upland  gravel  beds  were  left 
on  the  higher  lands.  The  decadence  of  the  Valley  glacier  left 
vast  quantities  of  gravel  that  was  more  or  less  modified  and 
stratified  by  the  great  rivers  of  ice  water,  that  the  increased 
heat  of  summer  sent  down  from  the  melting  snow  and  ice. 

Of  the  various  theories  that  have  been  proposed  in  explana- 
tion of  the  occurence  of  buried  soil  and  timber,  ''ancient  forest 
beds,"  found  at  many  places  in  the  western  Drift,  that  one  is 
adopted  provisionally  by  the  writer,  which  seems  best  to  agree 
with  the  facts.  It  is  well  known  that  the  glacial  clay  of  this 
vicinity  where  exposed  to  the  sunlight  and  air,  will  soon  sup- 
port vegetable  life.  The  ice  sheet  receding  through  the  in- 
fluence of  a  warmer  climate,  the  exposed  ridges  were  soon 
clothed  with  a  soil  and  growth  of  vegetation,  that  had  contin- 
ued to  exist  further  south  through  the  climax  of  t*ie  cold  period. 
Along  with  the  forest  growth  came  the  mammoth,  mastodon, 
reindeer,  great  beaver  and  other  animals  now  extinct.  After 
the  general  ice  sheet  had  disappeared  from  a  comparatively 
narrow  strip  of  territory  on  the  southern  edge  of  the  Drift 
region,  through  cfhanges  in  the  climate,  about  the  exact  nature 
of  which  it  is  not  necessary  here  to  speculate,  there  was  a  re- 
currence of  the  extreme  cold,  the  retreat  of  the  glacier  was 
arrested  ;  over  the  exposed  Drift,  on  which  a  forest  was  grow- 
ing, came  an  extension  of  the  ice  flow  of  the  north,  the  glacial 
clay  was  rearrange<i,  the  so-called  ancient  soil  and  forest  buried 
in  some  places,  and  wholly  obliterated  in  others.  A  few  things 
connected  with  the  historv  of  the  forest  bed  seem  to  lend  color 
to  the  above  theory.  First,  the  buried  soil  and  timber  is  cov- 
ered with  glacial  clay  and  gravel,  and  is  strictly  a  phenomenon 
of  the  Drift  period,  we  have  no  reports  of  buried  timber  out- 
side oi'  the  Drift  area.  Secrond,  the  forest  beds  of  Indiana  and 
Ohio,  except  where  possibly  buried  under  the  old  deltas  of 
Lake  Erie,  are  found  only  over  a  narrow  strip  of  country  con- 
fined to  the  southern  limits  of  the  Drift.     These  facts  militate 
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the  theory  of  a  general  submergence.  By  a  fliibmergenee  all  the 
forest  territory  south  of  the  Drift  would  have  been  buried.  A 
local  central  lake,  devoid  of  currents,  could  not  have  rearranged 
tlie  glacial  clay,  and  it  is  hard  to -comprehend  how  a  local  lake 
was  confined  to  few  counties  on  the  southern  border  of  Ohio 
and  Indiana,  no  barrier  has  been  pointed  out  sufficient  to  dam 
up  a  lake  whose  currents  and  eddies  could  have  swept  over  the 
Lower  Silurian  hills.  An  inter-glacitcl  period  of  a  general 
forest  o:rowth  certain!  v  would  have  loft  scattered  remains  all  over 
the  Drift  region,  so  far  as  Ohio  »nd  Indiana  are  concerned,  with 
the  exceptions  mentioned,  no  such  renfainshave  been  reported. 

That  the  great  body  of  water  flowing  from  the  foot  of  the 
receding  recfrrrerif  glacier,  further  modified  the  lowland  gravel 
beds  of  the  Glacial  Valley  and  washed  vast  quantities  of  it 
further  down  the  valley,  is  shown  by  the  so  called  Indian 
gravel  mounds  on  the  farm  of  Judge  Tunis  Quick,  and  Tipton 
hill  in  Columbus,  gauges  that  mark  what  was  once  the  depth 
and  extent  of  the  deposit.  The  Judge  Quick  mound  having 
an  elevation  of  twenty-live  feet  above  the  general  surface  of 
the  surrounding  country,  presents  a  sharp  bluff  to*the  north,  a 
gently  sloping  talus  to  ihd  south  and  a  swale  for  surface 
drainage  on  the  east,  all  showing  that  the  eroding  power  has 
been  water,  and  that  the  currents  that  have  cut  away  the  gravel 
and  left  the  hill  standing,  came  from  the  north  down  the  Glacial 
Valley. 

When  the  glacier  had  retreated  to  the  water  divide,  six  hun- 
dred feet  above  Columbus,  of  Randolph  and  ILenry  counties, 
and  covered  the  highlands  with  melting  ice,  the  collected  waters 
found  an  outlet  through  the  White  River  valley.  Down  the 
valley  of  the  east  fork  came  sweeping  currents  and  floods. 
carrying  quantities  of  yellow  sand,  that  was  left  on  the  plains 
and  hills  where  the  flood  current  was  broken  and  deflected 
to  the  right  or  left.  The  bluffs  of  Clifty  creek  on  the  Clay 
township  line  formed  the  base  of  an  eddy  of  slack  waters  ahove^ 
that  gave  origin  to  the  ridge  of  sand  hills  that  extends  north 
from  the  vicinity  of  the  CV)lumbus  and  Greensburgh  pike 
bridge.  The  retardation  of  the  current  of  the  flood  caused 
the  deposition  of  sand  on  the  bluft*  sides  and  in  the  valley  of 
Middle  Fork  creek,  on  the  hills  east  and  north  of  the  Valley 
Mills,    in    German    township,  and   on   the  ])lutt*s  w(?st  of  and 
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below  Walesboro.  But  tlio  great  mass  of  Hand  was  carried 
beyond  tbe  points  mentioned,  by  the  torrent  and  left  in  the 
hills  and  ridges  of  Sand  Creek  township,  in  the  slack  wat^r 
formed  heloir  the  (-lifty  creek  bluffs.  Like  influences  together 
with  the  change  in  the  course  of  the  valley  to  the  west  tlirough 
Jackson  county,  caused  heavy  deposits  east  and  south  of  the 
more  modern  bed  of  White  river.  Doubtless  much  of  the  sand 
found  over  Sand  (-reek  and  Wayne  township  has  been  spread 
since  the  close  of  the  Terrac*e  cjjoch  by  the  rains  and  floods  of 
more  recent  times. 

The  location  of  the  Terrace  clay,  on  the  west  side  of  the  val- 
ley and  in  the  White  creek  slashes,  gives  a  clue  to  their  origin, 
and  point  to  the  conclusion  that  they  are  the  products  of  the 
impali)able  sand  and  finer  nuiterials,  deposited  from  the  sluggish 
waters  of  the  (Jlacial  river,  while  the  coarser  materials  were  car- 
ried further  to  the  east,  where  the  main  current  flowed.  This 
clay  has  been  added  to  and  modified  by  materials  derived  from 
the  adjacent  Knobstone  hills.  It  is  not  necessary  to  invoke  the 
existence  of  a  great  lake,  the  protecting  influences  of  the  Wall 
ridge  were  sufficient  to  favor  the  formation  of  bayous,  great 
pools,  and  slashes  beneath  which  the  fine,  whitish,  sticky  clay 
was  deposited. 

The  Glacial  period  closed  with  the  Terrace  epoch.  That  the 
deposition  of  the  yellow  or  ferruginous  sand  was  the  last  record 
made  bv  the  floods  of  the  Glacial  vallev  that  reached  from  the 
blnfi's  of  Fall  Fork  creek  to  the  Knobstone  hills  of  tbe  west 
is  shown  by  the  sand  resting  on  and  above  the  glacial  clay.  In 
depth  the  flood  must  have  exceeded  one  hundred  and  fifty  feet, 
and  that  the  flow  was  from  the  north  to  the  south,  a  great  rush- 
ing torrent,  is  shown  by  sand  ridges  only  being  left  in  the  re- 
tarded i'urrent  ahore  and  below  the  blufls  of  Clifty  creek.  Such 
must  have  been  the  closiiiii:  scene  of  manv  winters  of  ice  and 
snow,  the  opening  of  spring  that  has  ever  since  been  followed 
by  a  jK^rennial  climate  of  summer  as  compared  with  that  of  the 
preceding  age*. 


*  The  HMuliT  in  studying  Dr.  Elrod*!*  vulunble  and  intore.Htinff  report,  wiU  obBerre  that 
in  isoinc  cases  hi.**  observation  differs  from  ironclu.«>ions  horotofure  Riven.  The  sutijcct  of  the 
drift  will  require  much  study,  yenrn  of  labor,  and  a  wide  tirca  for  obdcrvation.  Tho  oppoa- 
injc  deductions  are  here  Riven  to  urouso  study  und  iuvestip:ation.--('oLF.iSTT. 
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RECENT  PERIOD. 

ALLl'VIUM. 

The  alluvial  deposits  of  the  Eiust  White  river  valley  are  made 
''pof  the  varied  clays,  sand  and  gravel  whieh  are  further  eom- 
'ninuted  by  tlie  aetiou  of  the  water,  together  with  great  storeg 
^^  organic  matter  that  are  swept  down  by  the  rain  storms  and 
<^rried  bv  the  floods  and  overflows   over  tlie  fat   acres  of  the 
^'^t  rfver  bottoms:  thus  forever  adding  to  their  perennial  green- 
'J^^ss,  at  the  expense  of  hills  and  valleys  east  and  west.     The 
diluvium  of  the  creeks  of  the  east  part  of  the  county,  is  unim- 
portant as  their  rocky  banks  are  seldom  or  never  overflowed; 
^^at  of  the  creeks  of  tlie  west  can  not  be  separated  from  the 
^nucldy  terrace  clay  banks  through  which  they  flowl     An  over- 
sow of  the  mud  banks  of  these  creeks  is  but  the  addition  of  an 
*^ther  layer  of  sticky  clay  and  im[Kilpable  sand,  a  rearranging 
^^  the  ohl  materials   and    the  addition  of  decaying  vegetable 
flatter.     The  calcareous  soil  of  the  hawpatch  is  of  local  origin, 
?Toin  tlie  decomposition  of  the  contained  limestone  pebbles  and 
^otsunorphic  gravel,  to  which  has  been  added  ages  of  vegeta- 
ble, growth,  carbonaceous  matter  that  has  imparted  a  dark  color 
to  the  whole  mass. 

PALEOZOIC  GEOLOGY. 

DIP    AND   CONNKCTKD    SECTION. 

Starting  with  the  datum,  derived  from  railroad  surveys,  that 
the  bed  of  Clifty  creek  at  Hartsville  is  112  feet  above  the  mouth; 
we  find  the  top  of  the  Niagara  group  limestones  94  feet  below 
the  same  horizon  at  St.  Paul,  eleven  miles  north,  and  that  the 
dip  to  the  south  is  near  eight  and  one-half  feet  to  the  mile. 
We  find  the  level  of  the  Niagara  limestone  eight  miles  east,  at 
Adams  Station,  to  be  156  feet  above  that  of  TIartsville,  which 
g'ives  the  dip  to  the  west  at  nineteen  feet  to  the  mile.  From 
thet*e  measurements  we  estimate  the  general  dip  to  be  to  the 
southwest  at  the  rate  of  ^fifteen  feet  to  the  mile. 

The  following  connected  section  of  the  rocks  of  the  county  is 
niaule  up  from  measurements  made  in  taking  the  local  sections, 
and  presents  at  one  view  the  various  strata  and  their  average 
thifkuess.  The  numbers  in  the  first  column  are  referred  to  in 
the  following  pages  by  the  abbreviation,  C  S.,  No.  — ,  and  will 
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enable  the  reader  by  reference,  to  see  jiiHt  what  age,  period, 
epoch  iind  stratum,  where  not  more  fully  given,  is  under  con- 
sideration in  the  local  details. 

Coimccftfl  Section  of  Bartholomew  County. 
CARBONIFEROUS  AGE. 

SrB-CARONlFEROUS  PERIOD. 
Knobfione  Group  or  Epofh. 

1.  Sandstone,  coarse  textured  with  bands  of  iron  ore 

and  shale  partings 95  ft. 

2.  Sandstone,  ev(»n  bedded,  light  colored  quarry  stone  40  ft. 

3.  Shale  and  sandstone  in  thin  beds 50  ft. 

4.  Shale  and  iron  ore 90  ft. 

5.  Blue  aluminous  shale  and  calcareous  goniatite  bed..  85  ft. 

DEVOXIAX  AGE. 

UAMILTON    PERIOD. 
Gtnoice  Epoch, 

6.  Black  slate 80  ft. 

CORNIFEROUS    PERIOD. 
Comiferou.^  Group, 

7.  Blue  crystalline  quarry  stone,  Xorth  Vernon  stone, 

Upper  Corniferous 10  ft. 

8.  Light  blue  crystalline  limestone,  middle  corniferous     12  fl. 

9.  Gray  or  earth   colored  limestone,  soft  at  the  top, 

locally  hard   and   ochery  in  color,  lower  cornif- 
erous      40  ft. 

SILURIAN  AGE. 

UPPEn  SILURIAN  DIVISION. 

NIAGARA    PERIOD. 
Niagara  Gnmp  or  Ejxtch.* 

10.  Calcareous  shale,  fossil  beds 6  ft. 

11.  Blue  quarry  stone,  locally  brownish  in  color  at  the 

top ! 80  tt. 


Total 538  ft. 
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LOCAL  DETAILS. 


NIAGARA    GROUP. 


In  litliological  characters  the  bhie  quarry  stones  of  tlie  Ifiag- 
ara  group  vary  from  massive  to  thin  bedded  crystalline  mag- 
nesian  limestone  with  local  bands  of  chert.  Wherever  it  is 
exposed,  it  has  been  found  very  free  from  shaly  or  clay-part- 
ings and  breaks  with  a  square  angular  fracture.  In  physical  ap- 
pearance and  composition,  it  is  subject  to  change,  in  some  lo- 
calities being  an  even  bedded  homogeneous  rock,  and  at  others, 
only  a  few  hundred  feet  removed,  irregular,  and  the  mass  made 
up  of  chert  bands  and  nodules.  At  the  top  of  the  Niagara 
limestone  the  beds  change  in  most  places  by  imperceptible  de- 
grees, and  at  others,  abruptly  into  a  hard  refractory  ochery- 
colored  pseudo-limestone  that  occurs  in  thin  or  massive  layers, 
generally  shelly,  with  a  conchoidal  fracture.  In  color  or 
structure,  it  seems  to  be  persistent,  showing  in  all  the  out- 
crops, in  appearance  it  is  very  much  like  the  base  of  the  lower 
member  of  the  Corniferous  group  overlying  the  calcareous 
shale,  nodules  of  calcite,  crystallized  carbonate  of  lime,  of  great 
beauty  are  common  to  both.  The  calcareous  shales.  No.  10 
G.  S.,  is  not  always  found  in  place,  is  very  variable  in  thickness,. 
and  composition.  Where  not  too  much  exposed  to  the  air  the 
color  is  blue,  where  mixed  with  the  surface  soils  and  weathered,. 
is  a  yellowish  clay.  It  is  thin  bedded,  splitting  into  thiner 
laminse,  uniform  in  structure,  where  non-fossiliferous  some- 
times a  sticky  plastic  clay,  and  at  other  places  intercalated 
with  plates  of  fossiliferous  limestone  and  nodules  and  cubes  of 
pyrites,  ferrum  sulphide.  The  surface  of  the  blue  limestone  is 
not  a  uniform  level ;  at  the  foot  of  the  Farr  and  Stucker  holes  in 
Clifty  creek,  the  top  of  the  outcrop  is  just  above  low  water  mark, 
while  at  the  bend  of  the  creek  between  the  two,  below  Ilarts- 
ville,  a  ridge  is  cut  through  twenty-five  feet  in  thickness. 
There  is  no  evidence  that  these  irregularities  arc  synclinal  or 
anticlinal  axes,  but  slight  ridges  left  at  the  bottom  of  the  ocean 
before  the  overlying  (■orniferous  vv^as  (le{)()sited,  hence  there  is 
probably  a  slight  want  of  conforuKibility  between  the  two 
groups  of  stone. 

The  Niagara  group  stones  were  formed  from  the  sediment  of 
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an  interior  ocean,  whone  eastern  sliore  line  was  formed  l>y  tl 
hills  of  Franklin  and  Rii^Iey  counties,  hills  that  were  then  ai 
have  ever  since  reared  their  heads  above  the  tide  level.  Tl 
nearest  outcrop  of  the  lower  Silurian  is  seen  in  the  vicinity 
Westport,  a  few  miles  east  of  the  Bartholomew  county  lin 
As  the  average  tliickness  of  the  strata  decrease  as  we  go  eat 
thinning  out  to  a  knife  blade  deposit,  we  have  evidence  that  tl 
waters  of  the  ocean  were  shallow,  but  must  have  been  ve 
pure  and  quiet  to  favor  the  fornuition  of  crystalline  rocks;  tl 
process  of  formation  must  have  been  slow  and  long  coiitium 
to  allow  the  growth  of  life,  the  fragments  of  whose  remai 
are  here  found  entcmibed  in  the  living  rocks.  As  the  Xiaga 
group  limestone  emerged  from  the  shallow  seas,  a  change 
the  purity  of  the  water  and  irregularity  of  the  limestone  \h 
caused  deposits  of  argillaceous  clay  sediment  to  take  place 
the  pockets  and  depressions,  hence  the  calcareous  shale  is  vai 
able  in  thicknes  within  a  few  feet  and  occasionally  wholly  wan 
ing,  where  the  conditions  were  not  favorable  to  the  accuniulati( 
of  a  muddy  sediment.  A  very  perfect  specimen  of  liJuca 
ptocrifius  crasstis  found  in  the  calcareous  shale,  lying  horizontal 
with  the  root  and  stem  of  another  individual  growing  at  rigl 
angles  from  the  calyx,  a  Platyostoma  nlagarense  covered  ov< 
with  the  delicate  tracerv  of  Palcscharo^  and  on  this  the  roo 
of  a  criuoid,  together  with  the  great  numbers  of  fossils  take 
from  these  beds,  show  that  the  accumulation  was  very  slow  ai: 
that  more  than  one  generation  of  animal  life  passed  before  tl 
last  was  covered  by  sediment. 

All  the  members  of  the  Niagara  group  are  fossiliferous  an 
the  calcareous  shale,  highly  so.  The  cephalopod  shells.  Orik 
ceras  crebcsccui^^  11.,  0.,  avnulatiun^  Sow.,  and  Gyroreras  elroa 
White,  by  their  size,  form  and  members  are  the  most  conspi< 
uous,  and  are  characteristic  of  the  Niagara  blue  limeston 
They  are  found  in  greatest  abundance  near  the  top  of  tl 
group  in  the  thin  flagging  stone.  Occasional  specimens  \ 
Airy  pa  reticularis^  Linn.,  Strophostylas  cydostomus^  II.,  Mcri^th 
nitida,  H.,  Eaealyptocrinas  cra^^isus,  11.,  and  a  few  very  small  Si 
phanocrinus  yetniformis^  H.,  are  found  in  the  upper  member 
but  not  in  abundance,  nor  are  the  corals  or  trilobites  commo 
Calymene  niaxjarcnsls^  II.,  has  been  found.  No  attempt  will  hei 
be  made  to  give  a  list  of  the  fossils  of  the  calcareous  shale,  su 
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flee  it  to  say  that  all  the  above  named  species  are  coiuinon,  ex- 
<jept  the  eephalopods  aud  Htephunocrinus. 

The  Niagara  group  limeHtoue  outcrops  in  the  bed  and  bank8 
of  Clifty  creek  from  the  soutliwest  corner  of  section  2,  town- 
ship 9  north,  range  7  east,  to  the  Decatur  county  line  at  Possum 
-Glory,  up  Fall  Fork  creek  to  Anderson's  falls,  up  Middle  Fork 
^o  Long's  falls,  in  Boner's  branch  to  the  cemetery  road  east  of 
the  college,  up  Hiner's  branch  to  the  blutts  on  the  south,  and 
\ip  the  valleys  and  ravines  for  a  short  distance  on  either  side  of 
Clifty  creek.  No  other  outcrops  are  to  be  seen  on  Duck  creek 
■or  Haw  creek,  and  but  for  the  valley  of  Clifty  creek  all  the 
nembers  of  the  Niagara  group  would  be  buried  out  of  sight  by 
"the  superincumbent  corniferous  limestone. 

As  the  Oriskany  sandstone  period  has  been  referred  to  the 

xipper  Silurian  rather  than  the  Devonian  age  by  most  modern 

geologists,  perhaps  a  word  may  not  be  out  of  place  as  to  its 

occurrence  or  non-occurrence  in   Bartholomew  county.     If  it 

occurs  it  should  be  found  between  what  has  been  recognized 

universally  as  the  Niagara  and  Corniferous  groups  of  limestone. 

On  lithological  grounds  it  is  excluded  if  we  look  for  it  as  a 

sandstone.     No  sandstone  occurs  on  Cliftv  creek  where  the  two 

groups  are  in  contact,  the  one  above  the  other.     In  Southern 

Illinois  the  Oriskany  is  described  tus  a  "silicious  limestone,'' 

>n  Ohio  as  a  ''coarse  saccharoidal  sandstone,"  neither  of  which 

■<5an  apply  to  any  of  our  rocks.     The  presence  of  the  calcareous 

^hale  settles  the   age  of   the   limestone  below  it.     The  stone 

-»bove  is  used  down  to  the  very  base,  at  the  Arbuckle  Kiln, 

Aear  Ilartsville,  as  a  lime  rock,  good  specimens  of  Conocardium. 

'^rigonaky  II.  Zaphreniis  gigantca^  Raf.,  and  other  well  known 

Oorniferous  corals  have  been  found  in  the  stone  resting  imme- 

-^iat^dy  on  the  calcareous  shale.     It  is  true  the  lower  member 

-of  the  Corniferous  group  has  a  "rough  and  hard  dirty  look, 

especially  after  weathering"  (Dana),  but  no  other  characters 

in  common  with  the  Oriskany. 

Section  at  Jesse  Mobkys  Quarry ^  Clifty  Township. 

•Gray,  soft  limestone,  lower  division  of  the  Cornif- 
erous group,  heavy  bedded 2  ft.    2  in. 

Hard,  ochery,  colored  stone.  No.  9,  C.  S.,  with  calcite 
nodules,  breaking  into  wedge  shaped  shelly  pieces  3  ft. 
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Even  bedded,  bluish  quarry  Btone,  Niagara  group, 
iu  lodges  from  2  to  4  inches  thick,  readily  split- 
ting into  good  flagging 2  ft.   4  in. 

Massive  quarry  stone  ranging  from  4  to  t)  inches  in 

thickness,  good  building  stone,  Xo.  11,  0.  S 2  ft.    9  in. 

Dark  blue  stone,  soft  when  first  quarried,  hardening 
on  exposure 6  in. 

To  bed  of  Cliftv  creek 4  ft. 

Total 14  ft.  9  in. 

In  the  above  section  (he  calcareous  shale  is  wanting,  and  it  is 
with  some  doul>t  we  refer  the  ocherv  colored  limestone  to  the 
Cornil'erous  group,  but  as  it  is  identical  in  lithological  charac- 
ters with  the  base  of  Xo.  i)  of  the  connected  section,  this  is 
probably  its  true  place.     Xo  fossils  of  any  kind  were  seen. 

^fdioif  of  Turti  Hole,  (^l{t^ll  Ct^celc,  Clifty  Toirnship. 

Soil  and  covered  space,  estimated 40  ft.  0  in. 

Massive  soft  limestone,  lower  division  of  the  Cor- 

niferous  group 2  ft.  2  in. 

Massive  soft  limestone,  lower  division  of  the  Cor- 

niferous  grouj> 0  ft.  7  iu. 

Massive  stone  at  top,  shelly  at  the  bottom.  No.  9, 

C.  S \ 1  ft.  9  in. 

Calcareous  shale,  fossil  bed 5  ft.  8  in. 

Massive  brownish  pseudo  limestone.  No.  11,  C.  8...  0  ft.  11  in. 

Massive  blue  limestone,  Xo.  11,  C  8 0  ft.  9  in. 

Massive  limestone,  flagging  at  bottom 0  ft.  11  in. 

Massive  bed  with  chert,  Xo.  11,  C.  S 1  ft.  5  in. 

Xiagara  group  limestone  to  creek  bed 2  ft.  6  in. 


Total 5t)  ft.    8  iu. 

The  quarry  stone  at  this  place  has  frequent  bands  of  cliert 
that  very  much  increase  in  the  outcrop  above  on  the  ea«t  side 
of  the  bend  ol'  the  creek.  l>y  the  following  section  taken  on 
the  west  side  of  the  creek,  the  changeable  character  of  the 
stone  is  seen  in  a  few  hundred  feet. 
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Sci^tion  at  Lower  End  of  Tair  Hole^  Clifty  Creek,  CUfty  Township. 

Soil ; 00  ft.  00  in. 

Massive  soft  stone,  lower  division  of  the  Cornifer- 

oiis  group 2  ft.  0  in. 

Gray  stone,  bedding  irregular.  No.  9,  C.  S 0  ft-  9  in. 

Gray  stone,  bedding  irregular.  No.  9,  C.  S 0  ft.  6  in. 

Gray  stone,  bedding  irregular,  No.  !>,  C.  S 0  ft.  5  in. 

Gray  stone,  bedding  irregular,  No.  9,  C.  S 0  ft.  8  in. 

Gray  stone,  bedding  irregular.  No.  9,  C.  S 0  ft.  4  in. 

Gray  stone,  bedding  irregular.  No.  9,  C.  S 0  ft.  6  in. 

Gray  stone,  bedding  irregular.  No.  9,  C.  8 0  ft.  7  in. 

Gi*ay  stone,  bedding  irregular.  No.  9,  C  S.,  brown- 
ish at  bottom 0  ft.  7  in. 

Calcareous  shale,  fossiliferous  beds  of  the  Niagara 

group 0  ft.  0  in. 

Oehery-eolored  i)seudo-limestone,  hard  and  shelly, 

No.'ll,  C.  S 1  ft.  5  in. 

Massive  blue  quarry  stone,  very  even  bedded, 
splendid  building  stone,  free  from  chert,  No.  11, 

C.  S 1  ft.  10  in. 

Quarry  stone  to  bed  of  creek 1  ft.  0  in. 


rn 


rotal It]  ft.    7  in. 


The  One  foot  and  ten  inches  ledge  of  the  above  section  is  a 
persistent  ston<»  of  uniform  texture  and  outcrop  for  a  distance 
of  near  two  miles  up  the  creek,  showing  in  bold  and  overhang- 
ing esearpments  wlii're  the  underlying  beds  have  been  less  resist- 
ant to  the  action  of  the  weathering  i>rocess;  now  appearing  on 
the  right  bank  and  again  on  the  h^ft  in  the  bends  of  the  mean- 
dering stream.  It  is  evident  from  the  boldness  of  the  square 
face  and  sharj>  angh»s  this  stone  presents,  especially  in  the  bend 
west  of  Henry  Mobley's  plaee,  that  it  is  a  building  stone  that 
will  last  for  ages  without  ehange.  At  jxiints  the  ledge  increases 
in  thickness  and  sometimes  ap[>ears  as  if  divided  by  seams  into 
thinner  strata  but  is  still  massive  and  resistent  to  atmospheric 
influenees.  Most  exeellent  ilagging  and  thin  building  stone  has 
been  taken  out  of  the  beds  on  the  farm  of  Ilenrv  Moblev  near 
Hartsville,  and  its  superior  quality  as  a  fencing  stone  demon- 
Btrated  in  the  fence  east  of  the  pike. 


180  GEOLOGICAL    REPORT. 


^section  at  Anderson's   Falls,  Fall    Fork    Creek,  Clifty 

Township, 

Soil  00  ft.  00  in. 

(4ray  niaBsivc  stone,  lower  division  of  the  cornifcr- 

ouK  group  to  the  bed  of  creek  above  the  falls..  3  ft.  00  in. 

Massive  gray  limestone  hard  in  appearance 5  ft.  00  in. 

Calcareous  shale,   Niagara  group,  in  their  laminm 

fossiUfcrous 4  ft.  00  in, 

Kveii  bedded  Niagara  group  limestone * 2  ft.  00  in. 


rn 


Total 14  ft.  00  in. 

A  few  yards  above  the  falls  the  eorniferons  gray  stone,  that 
forms  the  bed  of  the  creek,  thickens  in  the  bank  to  six  and 
eight  feet,  and  on  the  outside  has  a  '*  hard  and  dirty  look" 
where  covered  vvitli  minute  growth  of  lichens:  here  the  char- 
acteristic appearance  of  the  lower  division  of  the  eorniferous 
may  be  seen  in  tlie  rough  bed  of  the  stream  caused  by  the 
weathered  and  rounded  tops  of  the  square  and  irregular  blocks 
reminding  one  of  a  pavement  of  huge  cobble  stones.  The  An- 
derson falls  are  remarkable  as  being  in  a  small  way  tlie  geolog- 
ical equivalent  of  the  Niagara  falls  shale  and  limestone.  Here 
as  well  as  at  the  great  falls  of  Niagara  may  be  seen  the  same 
processes  in  action,  that  in  the  one  case  has  carried  the  falls 
back  from  Queenstown,  Canada,  seven  miles,  and  in  the  other 
two  or  three  hundred  feet  by  the  more  rapid  erosion  of  the  soft 
underlying  shale  and  breaking  down  of  the  harder  superincum- 
bent rock,  great  blocks  of  which  lie  in  the  channel  below  the 
falls,  and  in  both  (^ases  the  streams  cut  across  or  against  the 
dip.  From  the  foot  of  the  falls  to  the  mouth  of  Middle  Fork, 
the  creek  runs  north  and  apparently  toward  a  synclinal  axis, 
that  is  due  to  an  irregularity  in  the  surface  of  the  top  members 
of  the  Niagara  group,  that  are  slightly  unconformable  with 
the  strata  above.  At  the  falls  the  creek  bed  is  over  thirty  feet 
wide  with  sharp  overhanging  mural  front  over  which  the  water 
pours  at  Hood  height  with  a  great  roar,  falling  twelve  or  thir- 
tecTi  feet  into  the  pool  below,  presenting  a  pleasing  if  not  a 
grand  spectacle.  All  the  elements  are  present,  of  a  first  class 
{)icturesque  resort,  especially  in  summer,  when  the  surrounding 
valleys  are  covered  with  verdure,  but  one,  a  lack  of  water  to 
bring  out  the  beauties  (^f  the  falls,  just  at  the  time  people  feel 
most  inclined  to  seek  such  places. 
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During  ordinary  summers,  Fall  Fork  dwindleB  to  a  lazy  riv- 
ulet, playing  hide  and  seek  with  the  rooks  of  its  stony  bed,  in 
very  dry  seasons  it  vanishes  into  thin  air.  But  wliilo  the  flilet- 
tantc  pleasure  seeker  might  be  disappointed,  not  so  the  geolog- 
ical specimen  hunter  whose  work  would  be  favored  by  the 
absence  of  water,  and  the  shale  that  reaches  the  bed  of  the  creek 
left  bare.  Good  specimens  of  Eucabjptorrinus  rraasuSy  IT.,  Glyp^ 
taster  inornatus^  H.,  Rhodocrimis  mdhsa^  H.,  and  very  line  cri- 
noid  roots  are  not  rare,  and  an  occasional  perfect  trilobite  ha& 
been  found.  All  the  various  sj>ecies  of  brachiopods  common 
to  the  calcareous  shale  are  abundant.  Picnic  parties  will 
find  one  of  the  finest  chalybeat  springs  in  the  State  below  the 
falls  in  the  bed  of  the  creek,  where  a  profusion  of  the  coolest 
water  bubbles  up  from  an  unknown  depth. 

Sectwn  at  Loriffs  Fallot,  Middle  Fork  Creek,  Cliffy  Township, 

Gravish  and  ocher  colored  shell v  stone,  lower  di- 

vision  of  the  Oorniferous  group 4  ft.  00  in. 

(•alcareous  sluile  Niagara  group),  non-fossiliferous, 
weathering  further  down  the  creek  to  a  yel- 
lowish clay 2  ft.  00  in. 

Yellowish  shelly  stone  with  chert  bands  at  the  top 

No.ll,C.  S , 1  ft.    6  in, 

Msisftive,  even  bedded  blue  (juarry  limestone,  in 
ledges  from  two  to  fifteen  inches  thick,  good 
building  and  flagging  stone 8  ft.  00  in. 

Total  15  ft.  00  in. 

Th€rse  falls  are  in  a  small  way  the  counterpart  of  the  Ander- 
fion  falls,  and  such  cascades,  rather  than  falls,  are  common  to 
nearly  all  the  valleys  and  ravines  where  the  calcareous  shale 
forms  a  part  of  the  outcrop  and  has  weathered  so  as  to  leave 
unsupported  the  overlying  Corniferous  rock,  that  has  a  tendency 
to  break  in  huge  blo<*ks  with  a  square  precipitous  front.  Ex- 
amples of  the  square  fracture  may  be  seen  on  Boner's  branch 
south  of  the  (V)llege  and  on  WebberV  branch.  No  better  evi- 
dence of  the  resistance,  to  the  action  of  air  and  water  of  the 
bine  limestone  can  be  seen  than'  is  here  presented,  the  running 
water  more  or  less  mixed  with  gravel  and  sand  has  scarcely  left 

12— (iKOL. 
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a  rip])le  mark  on  the  surfaoo,  lovol  as  a  barn  floor  or  roi/n(lo<l 
the  s(£uaro  edge  of  tlie  exposed  strata. 

In  the  east  bank  of  Fall  Fork  creek  at  David  Anderson's  mill 
the  npper  members  of  the  blue  Niagara  limestone,  are  replaced 
bv  bands  and  nodules  of  white  chert,  that  breaks  into  smaller 
fragments  on  exposure,  in  appearance  not  unlike  an  imperfectly 
slacked  lime  rock.- 

JScrtioh  (it  Reese  Mohleys  Quorry,  CUfty  To(rn.ihii>. 

Soil  and  covered  space 0  ft.  0  in. 

Top  ledge,  blue  limestone,  Niagara  group. 0  ft.  6  in. 

Blue  massive  quarry  limestone 1  ft.  7  in. 

Blue  massive  quarry  limestone 1  ft.  4  in. 

Blue  massive  quarry  limestone 0  ft.  5  in. 

Blue  massive  quarry  limestone 0  ft.  5  in. 

Blue  massive  quarry  limestone 1  ft.  4  in. 

Blue  massive  quarry  limestone 0  ft.  10  in. 

Blue  massive  quarry  limestone 1  ft.  0  in. 

Blue  massive  ([uarry  limestone 0  ft.  7  in. 

To  bed  of  the  creek,  thin  bedded  stone  witlj  local 

bands  of  chert ♦)  ft.  0  in. 


Total 14  ft.    0  in. 

The  ton-inch  ledge  of  this  section  is  of  remarkably  uniform 
structure,  free  from  hard  nodules  and  *\glass  seams,'"  and  works 
kindly  under  the  hammer.  Mr.  Mason,  an  old  experienced  qinir- 
ryman  and  practical  mason,  says  that  it  is  ''one  of  the  best  lime- 
stones in  the  world."  Onlv  three  feet  of  the  front  of  the  ledsre 
had  to  be  discarded  in  o[)ening  the  (juarry,  showing  that  a  builil- 
inir  erected  from  such  stone  in  this  climate  would  resist  the 
ravages  of  time  for  ages.  A  sj>ecimen  ot*  work  from  this  ledge 
mav  be  seen  in  the  water  tables  and  window  sills  of  E.  D. 
Weinland's  new  l)rick  store  in  llartsvillc.  All  the  le<li2:es  of  this 
section  arc  most  excellent  quarry  stone  foi*  general  purpost»s. 

Section,  (ft  John  (frahfifus  (J'ffftrrt/,  ITartsriJh\   Hair  Creek 

Toirnship. 

Soil  and  covered  sj)ace 0  ft.     0  in. 

Yellow  clay  equivalent  of  the  calcareous  shale,  fos- 

siliferous 8  ft.    0  in. 
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Ochrey  colored  limestone  with  nodules  of  ealcite, 

Xo/ll,  C.  8 0  ft.  10  in. 

Blue  quarry  stone,  massive  and  even  bedded,  No. 

11,  as 1  ft.    3  in. 

Blue  quarry  stone,  massive  and  even  bedded,  No. 

11,  C.  S 0  ft.    7  in. 

Blue  quarry  stone,  massive  and  even  bedded,  No. 

11,  C.  S 0  ft.  10  in. 

Blue  quarry  stone,  massive  and  even  bedded,  No. 

11,  C.  S.'. 0  ft.  10  in. 

To  the  bed  of  Clifty  creek,  good  flagging  and 

building  stone  No.  11,  C.  S 20  ft.    0  in. 

Total.... 25  ft.    2  in. 

The  out-crop  at  the  bottom  of  Boner's  branch  at  the  south 
end  of  West  street  shows  a  continuous  section  through  twelve 
feet  of  Niagara  limestone  and  eight  feet  of  the  lower  division 
of  the  Corniferous  lying  eonfornuible,  without  the  intervening 
calcareous  shale.  Four  feet  of  the  Niagara  is  here  replaced  by 
chert  unmixed  with  limestone. 

Section  South  of  Hartsrille  Unicerslty^  Haw  Creek  Township. 

Soil  and  covered  space Oft.     0  in. 

Lower  division  of  the  Corniferous  groups  dirty 
gray,  soft  stone  in  thick  ledges,  shelly  near  the 
base.  No.  9,  C.  S 17  ft.      0  in. 

Calcareous  shale,  wanting 0  ft.      0  in. 

Niagara  group  limestone,  in  nuissive  and  tliin  strata 
ochery-colored,  coarse  stone  near  the  top,  base 
uniform  in  bedding  ai  d  structure,  good  quarry 
stone,  No.  11,  Q.  S 6  ft.     0  in. 

Total 21  ft.      0  in. 

No  calcareous  shale  was  here  seen,  and  the  same  is  true  of  the 
clay  shale,  that  should  be  found  in  the  banks  l)elow,  if  the  con- 
ditions favorable  to  its  formation  ever  existed.  Below  this  sec- 
tion the  gorge  opens  out  into  a  broader  valley  from  which  ten 
to  twelve  feet  of  solid  crystalline  limestone  has  been  removed, 
leaving  a  basin  shaped  excavation  connected  with  Clifty  creek  by 
a  narrow  outlet.    No  better  example  than  is  here  presented,  any- 
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where  offers  of  the  powerful  local  a(!tion  of  some  erodiug 
agent,  other  than  water  alone;  we  have  already  shown  that 
agent  was  doubtless  ire. 

Section  at  Arbuckle.^  Lime  Kihty  Haw  Creek  Township, 

Soil  and  covered  s])ace 0  ft.      0  in. 

Weathered  gray  stone,  lower  division  of  the  Cor- 
niferous  group,  massive  and  even  l)edded,  quar- 
ried and  used  for  burning  to  lime 1  ft.     4  in. 

Weathered  gray  stone,  lower  division  of  the  Cor- 
niferous  group,  massive  and  even-bedded,  quar- 
ried and  used  for  burning  to  lime 1  ft.      4  in. 

Weathered  gray  stone,  lower  division  of  the  Cor- 
niferous  group,  massive  and  even-bedde<l,  quar- 
ried and  used  for  burning  to  lime 1  ft.      1  in. 

Weathered  gray  stone,  lower  division  of  the  Cor- 
niferous  group,  massive  and  even-bedded,  quar- 
ried and  used  for  burning  to  lime 1  ft.      8  in. 

Weathered  gray  stone,  lower  <]i vision  of  the  CoV- 
niferous  group,  massive  and  even-bedded,  quar- 
ried and  used  for  burning  to  lime,  with  calcite 
and  corals 2  ft.    10  in. 

Weathered  gray  stone,  lower  division  of  the  Cor- 
niferons  group,  massive  and  even-bedded,  quar- 
ried and  used  for  burning  to  lime  with  calcite 
and  corals 0  ft.    10  in. 

Covered  space,  ])lace  of  the  calcareous  shale  that 
shows  as  yellowish  calcareous  clay  in  the  soutli 
bank  of  the  quarry,  Xo.  10,  C.  S 8  ft.      0  in. 

Flagging   ocliery  colored   on  the  outside,  Niagara 

group Oft.      1  in. 

Flagging  ochery  colored   on  the  outside,  Niagara 

group 0  ft.     2  in. 

Flagging  ochery   colored  on  the   outside,  Niagara 

group Oft.      2  in. 

Blue  building  stone Oft.      9  in. 

Blue  building  stone  witli  chert  band 1  ft.      2  in. 

Blue  building  stone  homogeneous 0  ft.    10  in. 

Blue  building  stone  liomogencous 0  ft.    10  in. 

Total 1.3  ft.      9'im 
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The  weathered  members  of  the  Corniferous  are  here  true  rot- 
ten stones  of  a  dirty  earthy  appearance,  in  which  many  of  the 
corals  are  replaced  by  calcite,  especially  in  the  lower  beds. 
The  whole  out-crop  above  the  calcareous  clay,  is  soft,  easily 
quarried,  and  makes  a  most  excellent  lime.  The  Niagara 
building  stone  is  a  beautiful  blue  heavy  stone,  apparently  very 
even  in  structure.  Across  the  creek  is  a  bold  escarpment  of 
**cliff-rock,"  Niagara  group  below,  and  Corniferous  above,  from 
which  a  little  stone  has  been  quarried. 

On  the  east  bank  of  Clifty  creek  just  below  the  mouth  of 
Hiner's  branch  is  an  out-crop  that  shows  the  finest  flagging  any 
where  seen,  great  yellowish  slabs,  smooth  as  a  board,  of  any 
desirable  thickness. 

Section  at  Stacker  Holey  CUfty  Creek,  Haw  Creek  Township. 

Soil  and  covered  space  to  top  of  the  bluft*,  estimated..  30  ft.  0  in. 
Lower  division  of  the  corniferous  group,  weathered 

soft,  massive  stone,  fossiliferous 6  ft.  0  in. 

Calcareous  shale  No.  10,  C.  8.,  highly  fossiliferous 

at  the  base  and  upper  end  of  the  outcrop 4  ft.  0  in. 

Blue  Niagara  group  limestone,  in  ledges   ranging 

from  one  to  four  inches  in  thickness  to  bed  of 

the  creek 2ft.  0  in. 


Total : 42  ft.  0  in. 

Above  the  Stucker  hole  good  quarry  stone  can  be  had  at 
many  points,  notably  in  a  little  ravine  just  above  Critzer's  mill. 
A  peculiarity  not  noticed  at  other  places  was  here  seen,  in  one 
of  the  ledges  fracturing  at  right  angles  to  the  plane  of  strati- 
fication into  wedge  shaped  pieces ;  aside  from  this  ledge,  good 
stone  can  be  had  for  all  general  uses. 


Section  at  'Possum  Glory ^  Haw  Creek  Township, 

Soil 0  ft.  0 

Plagging  stone,  even  bedded,  No.  11,  0.  S 0  ft.  1 

Flagging  stone,  even  bedded,  No.  11,  C.  S 0  ft.  2 

Flagging  stone,  even  bedded.  No.  11,  C.  IS 0  ft.  1 

Flagging  stone,  even  bedded,  No.  11,  C.  IS 0  ft.  2 

Flagging  stone,  even  bedded,  No.  11,  C.  S •>.  0  ft.  3 

Building  stone,  No.  11,  0.  8 0  ft.  4 


n. 
n. 
n. 
n. 
u. 
n. 
n. 
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IJuliding  stone,  Xo.  11,  C.  S 0  ft.  5  in. 

Building  stone,  Xo.  11,  C.  S 0  ft.  3  in. 

Building  stone.  No.  11,  0.  S 0  ft.  4  in. 

Building  stone,  No.  11,  C.  S 0  ft.  7  in. 

Building  stone,  Xo.  11,  C.  S 0  ft.  4  in. 

Building  stone,  Xo.  11,  C.  S 0  ft.  5  in. 

Building  stone,  Xo.  11,  C.  S 0  ft.  6  in. 

Building  stone,  Xo.  11,  (;.  S 0  ft.  8  in. 

Total 4  ft.  7  in 


• 


lleiH'  the  stone  has  some  whitish  ehert  nodules,  but  is  free 
from  liands  and  can  he  quarried  with  tlie  greatest  facility.  The 
top  tlagging  memhers  have  a  yellowish  color  that  changes  to  a 
blue  lower  down  in  the  be<l.  On  the  farm  of  Samuel  Stroups, 
the  tlagging,  fencing  and  light  building  st(me  is  very  fine.  A 
deeper  opening  will  doubtless  develop  thicker  ledges  and  it 
would  seem  that  Hope  and  vicinity,  with  a  good  pike  to  the 
quarry,  should  get  their  stone  at  this  place.  Excellent  speci- 
mens of  Orfhorcras  annnlatum  Sow.,  and  Gyroocras  wqtq  (owwdi 
in  the  upper  strata.  The  calcareous  shale  outcrops  in  the 
vicinity,  across  the  Decatur  county  line. 

DEVOXIAX   AGE. 

<'<)KXIFEROUS    PERIOD. 
CurniJei'uuA  Group. 

The  Corniferous  grouji  limestones  form  the  surface  stone  and 
underlie  the  Drift  of  nearly  the  whole  of  the  eastern  upland 
portion  of  the  county.  It  is  the  stone  struck  in  digging  wells 
in  Kock  Creek,  Clifty,  (lay  and  Haw  Creek  townships.  It  ia 
the  bt'd  rock  and  stone  ex})Osed  in  the  banks  of  Beaver  creek, 
Little  Sand  creek,  Huck  creek,  Otter  creek.  Haw  creek,  and  their 
tributaries,  and  on  top  of  the  bluffs  on  Middle  Fork,  Fall  Fork 
and  (Mifly  cn^rks.  From  its  lithological  characters,  we  have 
divi(le<l  it  into  three  subdivisions,  upper,  middle  and  lower 
Corniferous.  In  relative  thickness  they  stand  in  the  propor- 
tion 10:  12:  40,  but  the  outcr(q>  in  the  county  is  not  in  the 
same  ratio.  The  upper  division,  blue  limestone,  equivalent 
of  the  Xorth  Vernon  quarry  stone,  was  seen  at  but  three  places; 
James  Manlev's  limekiln  or  Little  Sand  creek,  and  at  the  Ev- 
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^rrode  and  Yaley  quarries  in  Clay  township.  In  thickness  it 
18  variable;  at  Manley's  kiln  it  does  not  exceed  three  feet,  and 
at  the  other  outcrops  scarcely  reaches  ten  feet.  The  middle 
division  is  only  found  in  force  on  Little  Sand  creek;  other  ex- 
posures of  thin  plates  were  seen  on  the  bluffs  east  of  Robert 
Ketner's  place  in  the  road  from  Harts ville  to  David  Anderson's 
mill,  and  at  John  E.  Robbin's  farm.  The  lower  member  near 
Hope  has  a  much  greater  surface  exposure  and  thickness  from 
having  been  protected  by  the  others  from  the  general  denuda- 
tion to  which  they  have  been  subjected. 

In  lithological  characters  the  upper  Corniferous,  North  Ver- 
non stone,  is  a  hard,  sometimes  refractory,  dark  blue  crystalline, 
massive,  even  bedded,  magnesian  limestone,  of  uniform  struc- 
ture that  weathers  well.  The  middle  is  a  light  blue,  crystalline 
massive  or  thin  bedded,  shelly  magnesian  limestone,  of  variable 
structure,  banded  and  mixed  with  amorphous  chert-geodes  and 
weathers  to  thin  plates  and  shelly  fragments.  The  lower 
Corniferous  is  a  grayish,  dark,  dirty  colored  rock,  never 
truly  crystalline  to  the  unaided  eye,  but  showing,  under  a  mag- 
nifier, very  fine  sand  like  specks,  massive  or  thin,  even  bedded 
limestone  of  tolerably  uniform  structure,  except  where  mixed 
with  or  replaced  by  chert  or  pockets  of  calcite,  that  weathers 
into  large  angular  blocks  and  rotten  stone.  At  many  points 
the  lower  division  might  be  termed  a  true  argillaceous  lime- 
stone and  is  everywhere  mixed  with  a  considerable  per  cent  of 
aluminii,and  the  manner  in  which  it  resists  the  action  of  water, 
and  atmospheric  influence  is  variable ;  where  covered  by  a  thin 
soil  or  kept  damp  the  outside  crust  is  a  dirty  rotten  stone  in 
appearance  like  sand,  that  tested  with  mineral  acids  and  the 
microscope  is  found  to  be  free  from  silex,  at  other  places  where 
cxpose<l  to  air  and  rains  alone,  the  face  of  the  bluffs  and  de- 
tached block  are  eroded  into  holes  and  crannies,  as  if  long 
subjected  to  the  action  of  waves  and  running  water.  That  such 
has  been  the  case  seems  probable  from  many  of  the  blocks 
standing  alone  and  away  from  the  adjoining  bed  rock.  On  the 
west  side  of  Gliftv  creek  north  of  John  Graham's  land  are  iso- 
lated  masses  with  perpendicular  fronts  that  measure  from  19  to 
26  feet  in  height.  On  the  outside  these  blocks  and  bluffs  present 
to  the  eye  a  hard,  gray,  or  bluish  appearance  in  contrast  with 
the  soft  and  lighter  colored  interior.     On   the  north  side  of 
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Iliner's  brandi,  a  hundred  vard«  or  more- above  the  mouth,  the 
lower  division  limestone  in  replaced  by  a  coral  reef  in  which 
the  fossils  are  not  only  silieilicd,  but  are  imbedded  in  a  silicioiis 
matrix,  the  counterpart  of  what  is  mentioned  by  Professor  Bor- 
den, in  his  report  on  Jennings  (\)unty,  as  a  buhr  stone,  locally 
called  ''millstone  grit,"  from  its  very  great  resemblance  to  genu- 
ine French  buhr.  Whether  the  bed  reaches  down  to  the  top 
of  the  Niagara  group  stone  it  was  impossible  to  tell  as  the 
lower  part  was  covered,  but  that  such  is  the  case,  is  probable. 
The  cellular  buhr  stone  was  seen  at  a  number  of  places,  and  is 
doubtless  peculiar  to  the  lower  division  of  the  Corniferoua 
group.  At  the  base  of  the  Corniferous,  overlying  the  calcareous 
shale  or  Niagara  limestone,  frequently  occurs  hard,  refractory, 
ochery-colored  stone,  that  in  appearance  and  lithological  charac- 
ters is  identical  with  the  top  strata  of  the  Niagara,  both  are 
equally  persistent,  and  one  or  both  may  not  show  in  the  outcrop. 
Careful  testing  with  acid  and  examination  with  the  nficroecope 
fails  to  detect  the  presence  of  silex  in  either. 

All  of  the  Corniferous  group  members  are  fossiliferous,  espe- 
cially the  silicious  cherty  portion,  in  this  last  respect  diftering 
from  the  chert  of  the  Niagara  that  seldom  contains  organic  re- 
mains. Scattered  all  through  the  ui)per  and  middle  divisions  of 
the  crystalline  stone,  fragments  and  occasional  perfect  specimens 
are  found,  and  abundantly,  in  the  chert.  We  have  not  found 
any  of  the  Brachiopods  and  only  one  Conchifer,  Conocardinm 
tri(/o7wle,  11.,  that  is  common,  and  seems  to  be  peculiar  to  the 
lower  Corniferous  division.  At  many  places  a  part  of  the 
corals  are  replaced  by  ealcite,  but  as  a  rule  the  stony  frame 
work  of  carbonate  of  lime  has  been  replaced  by  silex,  hard  and 
durable  as  the  everlasting  hills,  that,  resisting  the  weathering 
process,  are  found  mixed  in  the  glacial  (Hay  and  gravel,  and 
scattered  over  the  soil;  geological  records  and  monuments  that 
have  been  torn  from  their  settings,  all  that  remains  of  the  once 
massive  stone  that  has  yielded  to  the  ravages  of  time.  From  the 
short  time  given  to  the  study  it  is  not  yet  possible  to  say  with 
certainty  what  fossils  arc  jK'cuiiar  to  each  of  the  divisions,  but 
enough  is  known  to  indicate  in  a  general  way  the  range  of  some 
of  the  more  common  species.  No  perfect  specimens  of  criuoids 
could  be  had,  but  fragm^Mits  ol*  the  base  are  not  uncommon, 
and  huge  stems,  some  of  them  very  singular  in   having  pro- 
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longations,  wings,  growing  from  every  fourth  or  fifth  ossicle, 
are  abundant  and  found  only  in  the  upper  blue  limestone.  The 
fragments  of  erinoids  are  referred  to  the  genera  McgistocrinuSj 
Synbathocrmus  ixud  Rhodocroius;  Dalmanites  oAior?6/kvi>, Meek,  was 
found  only  in  these  beds.  The  various  species  of  Strophodonta 
have  a  wider  range  through  all  the  upper  and  middle  strata. 
Probably  the  lower  division  is  best  characterized  by  the  absence 
of  all  higher  forms  of  life  than  the  corals,  except  Conocardmviy 
w^hich  is  common  in  some  places. 

A  general  subsidenee  of  the  ocean  level  took  place  at  the 
close  of  the  Silurian  age,  and  that  the  lower  Coniferous  was 
deposited  from  shallow  water,  more  or  less  contaminated  with 
impurities,  seems  evident  from  the  per  cent,  of  alumina  con- 
tained in  it;  that  it  was  a  sea  filled  with  coral  reefs  and  islands 
is  shown  by  the  great  beds  of  zoophites  found  in  masses  of 
so-called  millstone  grit;  corals  grow  and  form  limestone  only 
when  they  are  in  reach  of  the  waves  (Dana).  The  thin  lam- 
iiise  of  stone  seen  on  Haw  creek  aiid  Duck  creek  near  Hope 
are  the  result  of  gentle  wave  action.  These  conditions  were 
somewhat  changed  near  the  close  of  the  Corniferous  epoch, 
there  must  have  been  a  slight  subsidence  of  the  interior  conti- 
nent, an  increase  in  depth  and  clearing  of  the  water  favorable 
to  the  growth  of  higher  forms  of  life,  and  the  formation  of 
pure  crystalline  limestone. 

Section  at  James  Manley's  Lime  KilVy  Rock  Creek  Toicnship. 

Soil  00  ft.  00  in. 

Black  shale,  equivalent  of  the  Genessee  shale,  etc 

No.  6.  C.  S : 1  ft.  00  in. 

Blue  crystalline  limestone.  North  Vernon  stone, 
massiv€f  and  even  bedded,  fossiliferous,  upper 
division  of  the  Corniferous  group,  No.  7.  C.  SS.  2  ft.    6  in. 

Light  blue  crystalline  limestone  middle  division  of 
the  Corniferous  group,  massive,  slightly  irreg- 
ular in  bedding,  with  chert  nodules,  fossilifer- 
ous, No.  8,  i\  S 9  ft.    2  in. 

Light  blue  compact  massive  stone,  fair  quarry  stone, 

No.  8,  (\  S 2  ft.*  00  in. 

Grav  heavv  bedded  stone,  lower  division  of  the  Cor- 

niferous  group,  No.  9,  C.  S 2  ft.  00  in. 
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Gray  heavy  bedded  stone  with  geodes  and  Facosifes 

hemi'iphericiuiy  Y.  &  S.,  coiitainiDg  petroleum...  2  ft.  00  in^ 
To  the  bed  of  Little  Sand  creek 4  ft.  00  in. 


Total 22  ft.    8  in- 

The  stone  at  this  section  is  extensively  quarried  for  making' 
lime,  and  all  the  members  are  used  except  the  top  blue  lime- 
stone ledge  that  might  be  made  useful  for  heavy  foundations^ 
but  will  be  found  hard  and  rather  refractory  to  work.  The 
lime  rock  ledares  occasionallv  contain  nodules  of  chert  that  are 
rejected  in  breaking  the  stone  for  tbe  kiln  ;  where  mixed  with 
silex  the  stone  runs  and  vitrifies  when  heated,  coming  out  at  the 
bottom  in  glass-like  masses,  fre([Uently  studded  over  witli  beau- 
tifully colored  beads.  But  the  most  singular  phenomenon  is 
the  occurrence  of  good  shaped  nodular  ('oral  masses  of  FavosUes 
heniifip/ffricus,  Y.  and  8.,  imbeded  in  the  stone  just  as  they 
grew  at  the  bottom  of  a  shallow  sea  and  holding  in  the  cup- 
like  cavity  of  the  colony,  sometimes  as  much  as  an  ounce  of  pe- 
troleum, that  manv  eminent  authorities  think  has  been  the 
result  of  the  dceompositicui  of  the  animal  matter  with  which 
the  living  coral  was  charged.  Aside  from  this  no  other  evi- 
denee  of  bituminous  matter  was  seen.  At  the  bluiF,  south  of 
the  so-called  Indiana  mound,  the  middle  Corniferous  limestone 
has  a  thickness  of  from  ten  to  twelve  feet,  very  shelly  in  bed- 
ding, with  quite  an  accumulation  of  talus  at  the  foot,  showing 
that  it  is  a  rock  that  will  not  successfully  resist  the  vicissitudes 
of  climate.  As  the  dip  of  the  strata  to  the  west  is  but  little 
greater  than  the  fall  of  the  creek,  its  banks  show  the  same  out- 
crop from  Burnsville  to  the  Manley  lime  kiln,  except  that  the 
Black  shale  and  blue  limestone  are  not  seen  east  of  the  road 
crossing  Little  Sand  creek,  Sec.  5,  T.  J)  N.,  R.  0  E.  The  creek 
cuts  through  the  light  blue  fossiliferous  limestone,  and  reaches 
the  lower  division  of  Corniferous  group,  near  the  residence  of 
Dr.  McLeod.  Tt  has  already  been  mentioned  that  only  a  few 
l>lates  of  the  middle  ('orniferous  are  to  be  seen  in  Clifty  and 
Haw  Creiik  townships,  but  the  lower  division,  as  may  be  seen 
from  some  of  the  sections  given  under  the  local  details  of  the 
Niagara  group,  is  thick  and  massive,  but  not  of  sufficient  variety 
in  structure  to  demand  further  notice.  AVe  may,  in  passing, 
remark  that  by  the  weathering  of  the  sott  stone  at  many  points 
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where  exposed  by  the  Drift,  quantities  of  fossiliferous  chert  are 
found  covering  and  imbedded  in  the  soil. 

Section  at  Mrs.  R,  JUillers  Quarry,  Haw  Creek  Township, 

Soil  mixed  with  gravel 3  ft.    0  in. 

Gray  massive  limestone,  lower  division  of  the 
Corniferous  group,  in  ledges  from  four  to  ten 
inches  thick 8  ft.    0  in. 

Soft  gray  stone  in  thicker  ledges.  No.  9,  0.  S 2  ft.    9  in. 

Oray  stone  in  ledges  from  one  to  four  inches  thick, 
harder  portions  breaking  into  wedge-shaped 
pieces,  No.  9,  C.  S 4  ft.    0  in. 

<jray  limestone,  weathering  in  places  to  a  bluish 

color.  No.  9,  C.  8 4  It.    0  in. 

To  bed  of  Duck  creek 16  ft.    0  in. 

Total 37  ft.    9  in. 

Considerable  quantities  of  stone  have  been  quarried  at  this 
place,  but  it  is  not  now  worked.  In  bedding  the  stone  is  in- 
clined to  be  irregular  and  does  not  break  across  the  line  of 
fltratification  with  an  even  fracture,  and  aside  from  its  not 
weathering  well  does  not  make  a  first  class  fencing  stone,  how^- 
■ever,  with  some  care  in  selecting  and  Avorking,  good  stone  may 
be  had  for  light  foundations  and  use  where  long  durability  is 
not  a  question. 

Section  on  Duck  Creek,  John  E,  Rohbin's  Farm,  Haw  Creek 

Townshi]). 

Soil  mixed  with  gravel 0  ft.    0  in. 

Light  blue,  fossiliferous  limestone,  middle  division 

of  the  Corniferous  group 0  ft.  11  in. 

Orav  limestone,  lower  division  of  the  Corniferous 

group,  even  bedded 0  ft.    7  in. 

Oray  limestone,  lower  division  of  the  Corniferous 

group,  even  bedded 0  ft.    3  in. 

•Gray  limestone,  lower  division  of  the  Corniferous 

group,  even  bedded 0  ft.    4  in. 

•Gray  limestone,  lower  division  of  the  Corniferous 

group,  even  bedded 0  ft.    3  in. 


192  (GEOLOGICAL   REPORT. 


Gray  limestone,  lower  division  of  the  Corniferous 

group,  Irregular  in  bedding 0  ft.  10  in. 

Gray  limestone,  lower  division  of  the  Corniferous  ^ 

group,  irregular,  in  thin  laminje '. 3  ft.    4  in. 

Gray  limestone,  lower  division  of  the  Corniferous 

group,  massive,  even  bedded  ledge 0  ft.  10  in. 

Gray  stone,  thin  ledges 1  ft.    6  in. 

Soft  gray  stone  in  thin  ledges  not  over  one  inch 

thiek 2  ft.    8  in. 

Gray  massive  stone.  No.  9,  (\  S. 1  ft.    8  in. 

To  bed  of  Duck  creek , 10  ft.    0  in. 

Total 21  ft.  11  in. 

At  this  section  was  seen  the  most  northern  outcrop  of  the 
light  blue  limestone  anywhere  observed  in  the  county.  Here 
the  stone  contains  a  greater  per  cent,  of  alumina,  and  presents 
more  the  character  of  an  argillaceous  stone  than  at  other  point* 
further  south,  but  is  free  from  shaly  or  clay  partings. 

Seotioit  at  Robert  Spauf/h  s  Qiuwry,  Hair  Creek  Township. 

Soil,  clay  and  gravel  mixed 4  ft.  0  in. 

Black  soil,  calcareous,  with  gravel 1  ft.  3  in. 

Gray  flagging  stone,  lower  division  of  the  Corn- 
iferous group,  ranging  from  one  to  six  inches 

in  thickness 2  ft.  10  in. 

Gray  stone,  even  bedded  Xo.  9,  C.  S Oft.  8  in. 

Gray  stone,  even  bedded  No.  9,  C.  S Oft.  5  in. 

Gray  stone,  even  bedded   No.  9,  (•.  S 0  ft.  7  in. 

Gray  stone,  irregularly  bedded 0  ft.  7  in. 

Covered  space  to  bed  of  Ilaw  Creek 0  ft.  0  in. 

Total 10  ft.    4  in. 

Srctioji  at  C.  DcUrwk\^  Qnarry,  Haw  Creek  Township. 

Soil  with  gravel,  lower  part  black  and  marly 3  ft.    0  in. 

Weathered    rotten    stone,    lower   division    of  the 

Corniferous  group,  thin  bedded 2  tY.    0  in. 

Weathered    rotten    stone,   lower  division    of   the 

Corniferous  group,  more  compact 0  ft.    5  in. 
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Gray  stone,  bedding  regnlar,  No.  9,  C  S 0  ft.  7  in. 

Gray  Btone,  bedding  regular,  No.  9,  C.  S 0  tl.  6  in- 
Gray  stone,  bedding  regular.  No.  9,  C.  IS 0  ft.  8  in. 

Gray  stone,  bedding  regular.  No.  9,  C.  S 0  ft.  9  in. 

Darker  gray  stone,  sliglitly  irregular  in  bedding, 

No.  9,  C.'S ! 1.  0  ft.  8  in. 

Darker  gray  stone,  sliglitly  irregular  in  bedding, 

No.  9,  C.  S 1  ft.  0  in. 

Darker  gray  stone,  sliglitly  irregular  in  bedding, 

'     No.  9,  C.  S 0  ft:  11  in. 

Darker  gray  stone,  slightly  irregular  in  bedding. 

No.  9,  C.  8 0  ft.  9  in. 

To  bed  of  Haw  Creek,  covered 0  ft.  0  in. 

Total 11  ft.    3  in. 

The  stone  at  these  places  quarries  in  even  blocks  and  is  much 
more  regular  in  bedding  than  at  other  points  where  sections  of 
the  lower  Corniferous  group  have  been  taken.  In  structure  it 
is  non-crystelline  to  the  naked  eye,  and  not  very  compact,  but 
Beems  to  weather  well.  As  a  flagging  stone  it  is  superior,  quite 
durable  and  when  put  down  has  much  the  appearance  of  a 
sandstone.  It  has  been  largely  used  in  the  pavements  of  Hope, 
and  if  selected  would  make  the  very  best  stone  for  that  pur- 
pose, especially  desirable  on  account  of  its  soft  structure  break- 
ing the  sound  of  footsteps,  so  marked  where  the  harder  lime- 
stones are  used. 

When  broken  across,  the  stratum  shows  fine  lines  of  lamina- 
tion, more  or  less  irregularly  parallel  with  the  stratification; 
where  eroded  by  exposure  the  top  and  undersides  of  the  strat- 
um show  nodular  elevations  and  shallow  depressions,  as  the 
result  of  the  irregularity  of  the  laminae  It  is  evident  that  this 
stone  was  formed  beneath  the  waters  of  a  shallow  sea  and  the 
lamination  the  result  of  wavelets,  acting  upon  a  fine  sediment 
more  or  less  mixed  with  alumina. 

No  fossils  or  signs  of  organic  remains  were  seen,  nor  were 
any  indications  of  chert  noticed  in  any  of  the*  beds  of  the  lower 
Corniferous  where  the  four  hust  sections  were  taken,  but  frag- 
ments of  Conocardiunt  trkfonaU^  H.,  were  seen  in  stone  from  a 
well  in  Hope. 
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Gray  limestone,  lower  division  of  the  Corniferous 

group,  irregular  in  bedding 0  ft.  10  in. 

Gray  limestone,  lower  division  of  the  Corniferous  ^ 

group,  irregular,  in  thin  laminje '. 3  ft.    4  in. 

Gray  limestone,  lower  division  of  the  Corniferous 

group,  massive,  even  bedded  ledge 0  ft.  10  in. 

Gray  stone,  thin  ledges 1  ft.    6  in. 

Soft  gray  stone  in  thin  ledges  not  over  one  inch 

thick 2  ft.    8  in. 

Gray  massive  stone.  No.  9,  C.  S. 1  ft.    8  in. 

To  bed  of  Duck  creek 10  ft.    0  in. 


Total 21  ft.  11  in. 

At  this  section  was  seen  the  most  northern  outcrop  of  the 
light  blue  limestone  anywhere  observed  in  the  county.  Here 
the  stone  contains  a  greater  per  cent,  of  alumina,  and  presents 
more  the  character  of  an  argillaceous  stone  than  at  other  points 
further  south,  but  is  free  from  shalv  or  clay  partings. 

r 

Setiiov  at  Robert  Spaugh  s  Quarry,  Hatr  Creek  Township. 

Soil,  clay  and  gravel  mixed 4  ft.  0  in. 

Black  soil,  calcareous,  with  gravel 1  ft.  3  in. 

Gray  flagging  stone,  lower  division  of  the  Corn- 
iferous group,  ranging  from  one  to  six  inches 

in  thickness 2  ft.  10  in. 

Gray  stone,  even  bedded  No.  9,  C.  S Oft.  8  in. 

Gray  stone,  even  bedded  No.  9,  C.  S 0  ft.  5  in. 

Gray  stone,  even  bedded  No.  9,  C'.  S 0  ft.  7  in. 

Gray  stone,  irregularly  bedded 0  ft.  7  in. 

Covered  space  to  bed  of  Ilaw  Creek 0  ft.  0  in. 


n. 


Total 10  ft.    4 

Section  at  C  Deitrick's  Quarry,  Haw  Creek  Township, 

Soil  with  gravel,  lower  part  black  and  marly 3  ft.    0  in. 

Weathered    rotten    stone,    lower   division    of  the 

Corniferous  group,  thin  bedded 2  ft.    0  in. 

Weathered    rotten    stone,   lower  division    of   the 

(•orniferous  group,  more  compact 0 
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wlierc  ofters  of  the  powerful  local  action  of  some  eroding 
agent,  otlier  than  water  alone;  we  have  already  sliown  that 
agent  was  doiibtleas  irr. 

Sectioji  at  Arbuckles  Litne  KUn^  Haw  Creek  Township. 

Soil  and  covered  space 0  ft.      0  in. 

Weathered  gray  stone,  lower  division  of  tlie  Oor- 
niferous  group,  massive  and  even  bedded,  quar- 
ried and  used  for  burning  to  lime 1  ft.     4  in. 

Weathered  gray  stone,  lower  division  of  the  Cor- 
niferous  group,  massive  and  even-bedded,  quar- 
ried and  used  for  burning  to  lime 1  ft.      4  in. 

Weathered  gray  stone,  lower  division  of  the  Cor- 
niferous  group,  massive  and  even-bedded,  quar- 
ried and  used  for  burning  to  lime 1  ft.      1  in. 

Weathered  gray  stone,  lower  division  of  the  Cor- 
niferous  group,  massive  an<I  even-bedded,  quar- 
ried and  used  for  burning  to  lime 1  ft.      8  in. 

Weathered  gray  stone,  lower  division  of  the  (^or- 
niferous  group,  massive  and  even-bedded,  quar- 
rieil  and  used  for  burning  to  lime,  with  ealcite 
and  corals 2  ft.   10  in. 

Weathered  gray  stone,  lower  division  of  the  Cor- 
niferous  groui),  massive  and  even-bedded,  quar- 
ried and  used  for  burning  to  lime  with  ealcite 
and  corals 0  ft.    10  in. 

Covered  space,  place  of  the  calcareous  shale  that 
shows  as  yellowish  calcareous  clay  in  the  south 
bank  of  the  quarry.  No.  10,  C.  S 3  ft.      0  in. 

Flagging   ochery  colored   on  the  outside,  Niagara 

group Oft.      1  ill. 

Flagging  ochery  colored  on  the  outside,  Niagara 

group 0  ft.      2  in. 

Flagging  ochery   colored  on  the   outside,  Niagara 

group Oft.      2  in. 

Blue  building  stone ,..  Oft.     9  in. 

Blue  building  stone  with  chert  band 1  ft.      2  in. 

Blue  building  stone  homogeneous 0  ft.    10  in. 

Blue  building  stone  homogeneous 0  ft.    10  iu. 

Total 13  ft     9  ill. 


• 
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The  weathered  members  of  the  (.orniferous  lire  here  true  rot- 
ten stones  of  a  dirty  earthy  appearance,  in  wliich  many  of  the 
corals  are  replaced  by  calcite,  especially  in  the  lower  beds. 
The  whole  out-crop  above  the  calcareous  clay,  is  soft,  easily 
quarried,  and  makes  a  most  excellent  lime.  The  Niagara 
building  stone  is  a  beautiful  blue  heavy  stone,  apparently  very 
even  in  structure.  Across  the  creek  is  a  bold  escarj^ment  of 
*'cliff-rock,"  Niagara  group  below,  and  Corniferous  above,  from 
wliich  a  little  stone  has  been  quarried. 

On  the  east  bank  of  Clifty  creek  just  below  the  mouth  of 
Hiner's  branch  is  an  out-crop  that  shows  the  finest  flagging  any 
where  seen,  great  yellowish  slabs,  smooth  as  a  board,  of  any 
desirable  thickness. 

Section  at  Stacker  HofXj  Clifty  Creek,  Haw  Creek  Township. 

Soil  and  covered  space  to  top  of  the  bluft',  estimated..  80  ft.  0  in. 
Lower  division  of  the  corniferous  group,  weathered 

soft,  massive  stone,  fossiliferous t>ft.  0  in. 

Calcareous  shale  Xo.  10,  C.  S.,  highly  fossiliferous 

at  the  base  and  upper  end  of  the  outcrop 4  ft.  0  in. 

Blue  Niagara  group   limestone,  in   ledges   ranging 

from  one  to  four  inches  in  thickness  to  bed  of 

the  creek 2ft.  0  in. 

Total ; 42ft.  0  in. 

Above  the  tStucker  hole  good  ([uarry  stone  can  be  had  at 
many  points,  notably  in  a  little  ravine  just  above  Critzer's  mill. 
A  peculiarity  not  noticed  at  other  places  was  here  seen,  in  one 
of  the  ledges  fracturing  at  right  angles  to  the  plane  of  strati- 
fication into  wedge  shaped  pieces ;  aside  from  this  ledge,  good 
stone  can  be  had  for  all  general  uses. 

Section  at  'Possum  Glory ^  Haw  Creek  Township, 

Soil 0  ft.  0  in. 

JFlagging  stone,  even  bedded,  No.  11,  t).  S 0  ft.  1  in. 

Flagging  stone,  even  bedded,  No.  11,  0.  S 0  ft.  2  in. 

Flagging  stone,  even  bedded,  Xo.  11,  C.  S 0  ft.  1  in. 

Flagging  stone,  even  bedded,  No.  11,  C.  S 0  ft.  2  in. 

Flagging  stone,  even  bedded,  No.  11,  C.  S i,  0  ft.  3  in. 

Building  stone,  No.  11,  C.  S 0  ft.  4  in. 
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Buliding  stone,  No.  11,  C.  S 0  ft.  5  in. 

Building  stone,  No.  11,  C.  S 0  ft.  3  in. 

Bnihling  stone,  No.  11,  C.  8 0  ft.  4  in. 

Building  stone.  No.  11,  C.  S 0  ft.  7  in. 

Building  stone.  No.  11,  C.  S 0  ft.  4  in. 

Building  stone.  No.  11,  0.  S 0  ft.  6  in. 

Building  stone.  No.  11,  C.  S 0  ft.  6  in. 

Building  stone,  No.  11,  0.  S 0  ft.  8  in. 

Total 4rt.  7  in 

«  •  .  •■ 

Here  the  stone  lias  some  whitish  chert  nodules,  but  is  free 
from  bands  and  ean  be  quarried  with  the  greatest  facility.  The 
top  flagging  members  have  a  yellowish  color  that  changes  to  a 
blue  lower  down  in  the  bed.  On  the  farm  of  Samuel  Stroups, 
the  flagging,  fencing  and  light  building  stone  is  very  tine.  A 
deeper  opening  will  doubtless  develop  thicker  ledges  and  it 
would  seem  that  Hope  and  vicinity,  with  a  good  pike  to  the 
quarry,  should  g{}.t  their  stone  at  this  place.  Excellent  speci- 
mens of  Orthoccras  anrndatam  Sow.,  and  Gyrocrras  were  found 
in  the  upper  strata.  The  calcareous  shale  outcrops  in  the 
vicinitv,  across  the  Decatur  county  line. 

DEVONIAN   A(^.E. 

CORMFEROLS    PERIOD. 
Coiniferoits  Group. 

The  C'orniferous  group  limestones  form  the  surface  stone  and 
underlie  the  Drift  of  nearly  the  whole  of  the  eastern  upland 
portion  of  the  county.  It  is  the  stone  struck  in  digging  welln 
in  Kock  Creek,  Clifty,  Clay  and  Haw  Creek  townships.  It  ia 
the  bed  rock  and  stone  exposed  in  the  banks  of  Beaver  creek, 
Little  Saiul  creek.  Duck  creek,  Otter  creek,  Haw  creek,  and  their 
tributaries,  and  on  top  of  the  bluffs  on  Middle  Fork,  Fall  Fork 
and  Clit'ty  creeks.  From  its  lithological  characters,  we  liave 
divided  it  into  three  subdivisions,  upper,  michlle  and  lower 
Corniferous.  In  relative  thickness  they  stand  in  the  propor- 
tion 10:  V2:  40,  but  the  outcrop  in  the  county  is  not  in  the 
same  ratio.  The  upper  division,  blue  linu^stone,  equivalent 
of  the  North  Vernon  ({uarry  stone,  was  seen  at  but  three  places; 
James  Manlev's  limekiln  or  Little  Sand  creek,  and  at  the  Ev- 
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■errode  and  Yaley  quarries  in  Clay  township.  In  thickness  it 
18  variable;  at  Manley's  kiln  it  does  not  exceed  three  feet,  and 
at  the  other  outcrops  scarcely  reaches  ten  feet.  The  middle 
division  is  only  found  in  force  on  Little  Sand  creek;  other  ex- 
posures of  thin  plates  were  seen  on  the  blutts  east  of  Robert 
Ketners  place  in  the  road  from  Ilartsville  to  David  Anderson's 
mill,  and  at  John  E.  Robbin's  farm.  The  lower  member  near 
Hope  lias  a  much  greater  surface  exposure  and  thickness  from 
having  been  protected  by  the  others  from  the  general  denuda- 
tion to  w^hich  they  have  been  subjected. 

In  lithological  characters  the  upper  Corniferous,  Noilh  Ver- 
non stone,  is  a  hard,  sometimes  refractory,  dark  blue  crystalline, 
massive,  even  bedded,  maguesian  limestone,  of  uniform  struc- 
ture that  weathers  well.  The  middle  is  a  light  blue,  crystalline 
massive  or  thin  bedded,  shelly  magnesian  limestone,  of  variable 
structure,  banded  and  mixed  with  amorphous  chert-geodes  and 
weathers  to  thin  plates  and  shelly  fragments.  The  lower 
Corniferous  is  a  grayish,  dark,  dirty  colored  rock,  never 
truly  crystalline  to  the  unaided  eye,  but  showing,  under  a  mag- 
nifier, very  fine  sand  like  specks,  massive  or  thin,  even  bedded 
limestone  of  tolerably  uniform  structure,  except  where  mixed 
with  or  replaced  by  chert  or  pockets  of  calcite,  that  weathers 
into  large  angular  blocks  and  rotten  stone.  At  many  points 
the  lower  division  might  be  termed  a  true  argillaceous  lime- 
Btone  and  is  everywhere  mixed  with  a  considerable  per  cent  of 
alumina,  and  the  manner  in  which  it  resists  the  action  of  water, 
and  atmospheric  influence  is  variable ;  where  covered  by  a  thin 
soil  or  kept  damp  the  outside  crust  is  a  dirty  rotten  stone  in 
appearance  like  sand,  that  tested  with  mineral  acids  and  the 
microscope  is  found  to  be  free  from  silex,  at  other  places  where 
exposed  to  air  and  rains  alone,  tlie  face  of  the  blutts  and  de- 
tached block  are  eroded  into  holes  and  crannies,  as  if  long 
subjected  to  the  action  of  waves  and  running  water.  That  such 
has  been  tlie  case  seems  probable  from  many  of  the  blocks 
standing  alone  and  away  from  the  adjoining  bed  rock.  On  the 
west  side  of  Cliftv  creek  north  of  John  Graham's  land  are  iso- 
lated  masses  with  perpendicular  fronts  that  measure  from  19  to 
26  feet  in  height.  On  the  outside  these  blocks  and  blutts  present 
to  the  eye  a  hard,  gray,  or  bluish  appearance  in  contrast  with 
the  soft  and  lighter  colored  interior.     On  the  nortli  side  of 
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Hiner'K  branch,  a  Inindred  yardis  or  nioro  above  the  mouth,  the 
lower  division  limestone  is  replaced  by  a  coral  reef  in  which 
the  fossils  are  not  only  silieilied,  but  are  imbedded  in  a  silicious 
matrix,  the  counterpart  of  what  is  mentioned  by  Professor  Bor- 
den, in  his  report  on  Jennings  County,  as  a  buhr  stone,  locally 
called  **  millstone  grit/*  from  its  very  great  resemblance  to  genu- 
ine French  buhr.  Whether  the  bed  reaches  down  to  the  top 
of  the  Niagara  group  stone  it  was  impossible  to  tell  as  the 
lower  part  was  covered,  but  that  such  is  the  case,  is  probable. 
The  cellular  buhr  stone  was  seen  at  a  number  of  places,  and  is 
doubtless  peculiar  to  the  lower  division  of  the  Corniferoua 
group.  At  the  base  of  the  Corniferous,  overlying  the  calcareous 
shale  or  Niagara  limestone,  frequently  occurs  hard,  refractory, 
ochery-colored  stone,  that  in  appearance  and  lithological  charac- 
ters is  identical  with  the  top  strata  of  the  Niagara,  both  are 
equally  persistent,  and  one  or  both  may  not  show  in  tlie  outcrop. 
Careful  testing  with  acid  and  examination  with  the  nficroscope 
fails  to  detect  the  presence  of  silex  in  either. 

All  of  the  Corniferous  group  members  are  fossiliferous,  espe- 
cially the  silicious  cherty  portion,  in  this  last  respect  diiferiug 
from  the  chert  of  the  Niagara  that  seldom  contains  organic  re- 
maius.  Scattered  all  through  the  upper  and  middle  divisions  of 
the  crystalline  stone,  fragments  and  occasional  perfect  specimens 
are  found,  and  abundantly,  in  the  chert.  We  have  not  found 
any  of  the  Brachiopods  and  only  one  Conchifer,  Conocanliam 
iri(/o7iale,  II.,  that  is  common,  and  seems  to  be  peculiar  to  the 
lower  Corniferous  division.  At  many  places  a  part  of  the 
corals  are  replaced  by  calcite,  but  as  a  rule  the  stony  frame 
work  of  carbonate  of  lime  has  been  replaced  by  silex,  hard  and 
durable  as  the  everlasting  hills,  that,  resisting  the  weathering 
process,  are  found  mixed  in  the  glacial  clay  and  gravel,  and 
scattered  over  the  soil;  geological  records  and  monuments  that 
have  been  torn  from  their  settings,  all  that  remains  of  the  once 
massive  stone  that  has  yielded  to  the  ravages  of  time.  From  the 
short  time  given  to  the  study  it  is  not  yet  possible  to  say  with 
certainty  what  fossils  are  peculiar  to  each  of  the  divisions,  but 
enough  is  known  to  indicate  in  a  general  way  the  range  of  some 
of  the  more  common  species.  No  ])erfect  specimens  of  crinoids 
could  be  had,  but  fragm*^nts  of  the  base  are  not  uncommon, 
and  huge  stems,  some  of  them  very  singular  in   having  pro- 
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longations,  wings,  growing  from  every  fourth  or  fifth  ossicle, 
arc  abundant  and  found  only  in  the  upper  blue  limestone.  The 
fragments  of  erinoids  are  referred  to  the  genera  McgistOi^rinuSy 
Synbathocrhms  iiwA  RhodocrhiUfi;  Dalmanites  o/i/ow^/?.si.s, Meek,  was 
found  only  in  these  beds.  The  various  species  of  Strophodonta 
have  a  wider  range  through  all  the  upper  and  middle  strata. 
Probably  the  lower  division  is  best  characterized  by  the  absence 
of  all  higher  forms  of  life  than  the  corals,  except  Conocardium.^ 
which  is  common  in  some  places. 

A  general  subsidence  of  the  ocean  level  took  i>lace  at  the 
close  of  the  Silurian  age,  and  that  the  lower  Coniferous  was 
deposited  from  shallow  water,  more  or  less  contaminated  with 
impurities,  seems  evident  from  the  per  cent,  of  alumina  con- 
tained in  it;  that  it  was  a  sea  filled  with  coral  reefs  and  islands 
is  shown  by  the  great  beds  of  zoophites  found  in  masses  of 
so-called  millstone  grit;  corals  grow  and  form  limestone  only 
when  they  are  in  reach  of  the  waves  (Dana).  The  thin  1am- 
inte  of  stone  seen  on  Haw  creek  aiid  Duck  creek  near  Hope 
are  the  result  of  gentle  wave  action.  These  conditions  were 
somewhat  changed  near  the  close  of  the  Corniferous  epoch, 
there  must  have  been  a  slight  subsidence  of  the  interior  conti- 
nent, an  increase  in  depth  and  clearing  of  the  water  favorable 
to  the  growth  of  higher  forms  of  life,  and  the  formation  of 
pure  crystalline  limestone. 

iSedion  at  James  Ma^dofs  Ijhtie  Kdn,  Rock  Creek  Township, 

Soil  00  ft.  00  in. 

Black  shale,  equivalent  of  the  Genessee  shale,  etc 

No.  6.  C.  S : 1  ft.  00  in. 

Blue  cr>'stalline  limestone,  North  Vernon  stone, 
massiv^^  and  even  bedded,  fossiliferous,  upper 
division  of  the  (Vuuiiferous  group,  No.  7.  C.  S.  2  ft.    H  in. 

Light  blue  crystalline  limestone  middle  division  of 
the  Corniferous  group,  massive,  slightly  irreg- 
ular in  bedding,  with  chert  nodules,  fossilifer- 
ous, No.  8,  (\  S 9  ft.    2  in. 

Light  blue  compact  massive  stone,  fair  quarry  stone. 

No.  8,  (\  S \ 2  ft.' 00  in. 

Grav  heavv  bedded  stone,  lower  division  of  the  Cor- 

niferous  group,  No.  9,  C.  S 2  ft.  00  in. 
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Gray  heavy  bedded  atone  with  geodes  and  Favosites 

haimphencu.%  Y.  &  S.,  containing  petroleum...  2  ft.  00  in. 
To  the  bed  of  Little  Sand  ereek 4  ft.  00  in. 


Total 22  ft.    8  in. 

The  stone  at  this  section  is  extensively  quarried  for  making 
lime,  and  all  the  members  are  used  except  the  top  blue  lime- 
stone ledge  that  might  be  made  useful  for  heavy  foundations^ 
but  will  be  found  hard  and  rather  refractory  to  work.  The 
lime  rock  ledo^es  occasionallv  contain  nodules  of  chert  that  are 
rejected  in  breaking  the  stone  for  the  kiln ;  where  mixed  wuth 
silex  the  stone  runs  and  vitrifies  when  heated,  coming  out  at  the 
bottom  in  glass-like  masses,  frcc^uently  studded  over  with  beau- 
tifully colored  beads.  But  the  most  singular  phenomenon  is 
the  occurrence  of  good  shaped  ncHluhir  coral  masses  of  Faxosites 
henu'sphericufi,  Y.  and  8.,  imbeded  in  the  stone  just  as  they 
grew  at  the  bottom  of  a  sliallow  sea  and  holding  in  the  cup- 
like cavity  of  the  colony,  sometimes  as  much  as  an  ounce  of  pe- 
troleum, that  many  eminent  authorities  think  has  been  the 
result  of  the  decomposition  of  the  animal  matter  with  which 
tlie  living  coral  was  charged.  Aside  from  this  no  other  evi- 
dence of  bituminous  matter  was  seen.  At  the  bluif,  south  of 
the  so-called  Indiana  mound,  the  middle  Corniferous  limestone 
has  a  thi<*kness  of  from  ten  to  twelve  feet,  very  shelly  in  bed- 
ding, with  quite  an  accumulation  of  talus  at  the  foot,  showing 
that  it  is  a  rock  that  will  not  successfully  resist  the  vicissitudes 
of  climate.  As  the  d\\)  of  the  strata  to  the  west  is  but  little 
greater  than  the  fall  of  the  creek,  its  banks  show  the  same  out- 
crop from  Buvnsville  to  the  Mauley  lime  kiln,  except  tliat  the 
Black  shale  and  blue  limestone  are  not  seen  east  of  the  road 
crossing  Little  Sand  creek.  Sec.  5,  T.  0  N.,  R.  6  E.  The  creek 
cuts  through  the  light  blue  fossiliferous  limestone,  and  reaches 
the  lower  division  of  Corniferous  group,  near  the  residence  of 
Dr.  McLeod.  It  has  already  been  mentioned  that  only  a  few 
plates  of  the  middle  ( ■orniferous  are  to  be  seen  in  Clifty  and 
Haw  Creek  townships,  but  the  lower  division,  as  may  be  seen 
from  some  of  the  sections  given  under  the  local  details  of  the 
Niagara  group,  is  thick  and  massive,  but  not  of  sufficient  variety 
in  structure  to  demand  further  notice.  We  may,  in  passings 
remark  that  by  the  weathering  of  the  soft  stone  at  many  points 
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where  exposed  by  the  Drift,  quantities  of  fossiliferous  chert  are 
found  covering  and  imbedded  in  the  soil. 

Seefio7i  at  Mrs.  R.  3Iillrrs  Quarnj,  Haw  Creek  Township, 

Soil  mixed  witli  gravel 3  ft.    0  in. 

Gray  massive  limestone,  lower  division  of  the 
Corniferous  group,  in  ledges  from  four  to  ten 
inches  thick 8  ft.    0  in. 

Soft  gray  stone  in  thicker  ledges,  No.  9,  C.  S 2  ft.    9  in. 

■Gray  stone  in  ledges  from  one  to  four  inches  thick, 
harder  portions  breaking  into  wedge-shaped 
pieces,  No.  9,  C.  S 4  ft.    0  in. 

Gray  limestone,  weathering  in  places  to  a  bluish 

color.  No.  9,  C.  S 4  ft.    0  in. 

Tobedot  Duck  creek 16  ft.    0  in. 


Total 37  ft.    9  in. 

Considerable  quantities  of  stone  have  been  quarried  at  this 
place,  but  it  is  not  now^  worked.  In  bedding  the  stone  is  in- 
clined to  be  irregular  and  does  not  break  across  the  line  of 
stratification  with  an  even  fracture,  and  aside  from  its  not 
weathering  well  does  not  make  a  first  class  fencing  stone,  how- 
ever, with  some  care  in  selecting  and  working,  good  stone  may 
be  had  for  light  foundations  and  use  where  long  durability  is 
not  a  question. 

Section  on  Duck  Creck^  John  E,  Rohhuis  Farm^  Haw  Creek 

Township. 

Soil  mixed  with  gravel 0  ft.    0 

Iiight  bhie. fossiliferous  limestone,  middle  division 

of  the  Corniferous  group 0  ft.  11 

Gray  limestone,  lower  division  of  the  Corniferous 

group,  even  bedded 0  ft.    7 

Grav  limestone,  lower  division  of  the  Corniferous 

group,  even  bedded 0  ft.    8 

Gray  limestone,  lower  division  of  the  Corniferous 

group,  even  bedded 0  ft.    4 

Gray  limestone,  lower  division  of  the  Corniferous 

group,  even  bedded 0  ft.    3 


n. 


n. 


n. 


n. 


n. 


n. 
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Gray  limestone,  lower  division  of  the  Corniferous 

group,  Irregular  in  bedding 0  ft.  10  in. 

Gray  limestone,  lower  division  of  the  Corniferous  ^ 

group,  irregular,  in  thin  laminje *. 3  ft.    4  in. 

Gray  limestone,  lower  division  of  the  Corniferous 

group,  massive,  even  bedded  ledge 0  ft.  10  in. 

Gray  stone,  thin  ledges 1  ft.    6  in. 

Soft  gray  stone  in  thin  ledges  not  over  one  inch 

thiek 2  ft.    8  in. 

Gray  massive  stone,  No.  9,  (\  S 1  ft.    3  in. 

To  bed  of  Duck  creek 10  ft.    0  in- 


Total 21  ft.  11  in. 

At  this  section  was  seen  the  most  nortliern  outcrop  of  the 
light  blue  limestone  anywhere  observed  in  the  county.  Ilere 
the  stone  contains  a  greater  per  cent,  of  alumina,  and  presents 
more  the  character  of  an  argillaceous  stone  than  at  other  points 
further  south,  but  is  free  from  shalv  or  clay  partings. 

Sertio?)  at  Robert  JSpauffh'j*  Quarry ^  Hatr  Creek  Township. 

Soil,  clay  and  gravel  mixed 4  ft.  0  in. 

Black  soil,  calcareous,  with  gravel 1  ft.  3  in. 

Gray  flagging  stone,  lower  division  of  the  Corn- 
iferous group,  ranging  from  one  to  six  inches 

in  thickness 2  ft.  10  in. 

Gray  stone,  even  bedded  No.  9,  C.  S Oft.  8  in. 

Gray  stone,  even  bedded  No.  9,  (■.  IS 0  ft.  5  in. 

Gray  stone,  even  bedded  No.  9,  C.  S 0  ft.  7  in. 

Gray  stone,  irregularly  bedded 0  ft.  7  in. 

Covered  space  to  bed  of  Haw  Creek 0  ft.  0  in. 


Total 10  ft.    4  m. 

Section  at  C.  Deitrirk^ft  Quarnj^  Ilaw  Creek  Township. 

Soil  with  gravel,  lower  part  black  and  marly 3  ft.    0  in. 

Weathered    rotten    stone,    lower   division    of  the 

Corniferous  grou}),  thin  bedded 2  ft.    0  in. 

Weathered    rotten    stone,   lower  division    of   the 

Corniferous  group,  more  compact 0  ft.    5  in. 


BARTHOLOMEW   COUNTY.  193 


Gray  stone,  bedding  regular,  No.  9,  C.  S 0  ft.  7  in. 

Gray  stone,  bedding  regular,  No.  9,  C.  S 0  ft.  6  in. 

Gray  stone,  bedding  regular.  No.  9,  C.  S 0  ft.  8  in. 

Gray  stone,  bedding  regular.  No.  9,  C.  S 0  ft.  9  in. 

Darker  gray  stone,  slightly  irregular  in  bedding, 

No.  9,  C.'S ! 0  ft.  8  in. 

Darker  gray  stone,  slightly  irregular  in  bedding, 

No.  9,  C.S \ 1  ft.  0  in. 

Darker  gray  stone,  slightly  irregular  in  bedding, 

'     No.  9,  C.  S ". 0  ft:  11  in. 

Darker  gray  stone,  slightly  irregular  in  bedding. 

No.  9,  C.  S \ 0  ft.  9  in. 

To  bed  of  Haw  Creek,  covered 0  ft.  0  in. 

Total 11  ft.    3  in. 

The  stone  at  these  places  quarries  in  even  blocks  and  is  much 
more  regular  in  bedding  tlian  at  otlier  points  where  sections  of 
the  lower  Corniferous  group  liave  been  taken.  In  structure  it 
18  non-crystalline  to  the  naked  eye,  and  not  very  compact,  but 
Beems  to  weather  well.  As  a  flagging  stone  it  is  superior,  quite 
durable  and  when  put  down  has  much  the  a})pearance  of  a 
Bandstone.  It  has  been  largely  used  in  the  pavements  of  Hope, 
and  if  selected  w^ould  make  the  very  best  stone  for  that  pur- 
pose, especially  desirable  on  account  of  its  soft  structure  break- 
ing the  sound  of  footsteps,  so  marked  where  the  harder  lime- 
atones  are  used. 

When  broken  across,  the  stratum  shows  tine  lines  of  lamina- 
tion, more  or  less  irregularly  parallel  with  the  stratification; 
where, eroded  by  exposure  the  top  and  undersides  of  the  strat- 
um show  nodular  elevations  and  shallow  depressions,  as  the 
result  of  the  irregularity  of  the  laminie.  It  is  evident  that  this 
Htone  was  formed  beneath  the  waters  of  a  shallow  sea  and  the 
lamination  the  result  of  wavelets,  acting  u])on  a  fine  sediment 
more  or  less  mixed  with  alumina. 

No  fossils  or  signs  of  organic  remains  were  seen,  nor  were 
any  indications  of  chert  noticed  in  any  of  t\w  beds  of  the  lower 
Corniferous  where  the  four  last  sections  were  taken,  but  frag- 
ments of  Conocardinni  (rUjonale^  II.,  were  seen  in  stone  from  a 
w^oll  in  Hope. 
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Sectio)!  of  Jacoh  Ererroad's  Qftnrnj,   (^at/   Towvship. 

Soil Oft.     0  in. 

Genot^ee  sliale,  Kamilton  period 3  ft.      0  in. 

Blue  orvrttalline  limestone,  npper  division  of  the 
Corniferous  group,  the  equivalent  of  the  Xorth 
Vernon  stone,  massive,  even  l)edded,  in  hedges 
from  six  to  fifteen  inches  thick,  fossil iferous,  good 
quarry  stone 8  ft.      5  in. 

Blue   crystalline    limestone,  Xo.  7,  C.   S.,  varying 

slightly  in  color,  good  (quarry  stone,  fossililerous.  1  ft.      3  in. 

Blue  crystalline  limestone,  No.  7,  0.  S.,  hard  and 
compact,  good  quarry  stone,  and  covered  space 
to  chert  bed 3  ft.      6  in. 

Chert  bed,  middle  division  of  the  Corniferous,  not 

measured 0  ft.      0  in. 

Total 11  ft.     2  in. 

Section  at  John  Yeabfn  Quarrj/,  Clay  Township. 

Soil  '. .' 0  ft.     0  in. 

Black  shale,  Genesee,  much  weatliered  and  dis- 
colored when  exposed 2  ft.     6  in. 

Blue  crystalline,  massive,  compact,  quarry  lime- 
stone, upper  division  of  the  Corniferous  group, 
fossiliferous 1  ft.      0  in. 

Blue  crystalline  limestone,  good  quarry  stone,  fos- 
siliferous. No.  7,  C.  S 1  ft.     3  in. 

Blue  quarry    stone.  No.  7,  C.  S.,  to  the  bottom  of 

ravine  on  the  east 4  ft.     0  in. 

Total 8  ft.     9  in. 

These  quarries  are  near  each  other  in  the  northeast  corner  of 
the  township,  and,  as  may  be  seen  from  the  sections  above,  are 
much  alike  in  the  quality  of  the  stone  quarried.  While  con- 
siderable (luantities  of  stone  have  been  taken  out,  neither  one 
has  been  worked  to  the  bottom  of  the  upper  division  of  the 
Corniferous,  and  it  is  only  an  approximation  nnide  by  estimate 
when  we  give  the  thickness  of  the  whole  at  nine  or  ten  feet, 
there  is  but  little  doubt,  however,  that  this  estinmte,  measuring 
from  the  chert  bed  to  the  black  shale,  is  below  rather  than  over 
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the  average.  The  stone  for  the  foundation  of  the  old  Colum- 
bii8  court  house,  and  that  used  in  building  tlie  pier«  of  the 
Clifty  bridge  at  Xewbern,  eanie  from  here.  The  stone  quarries 
in  thick  nmooth  slabs  that  break  with  an  even  square  fracture, 
but  does  not  split  so  well,  except  where  natural  seams  exist. 
As  for  durability  and  power  to  resist  pressure,  it  can  not  be 
excelled  bv  anv  limestone  in  the  west. 

{!>ome  of  the  ledges,  especially  on  the  top  of  the  stratum,  are 
<'Overed  with  fossils,  but  on  account  of  the  compactness  of  the 
nuirtrix  are  very  hard  to  get  out  in  anything  like  a  good  con- 
dition, and  through  the  mass  of  the  stone  fragments  are  not  in- 
frequent. The  most  common  fossils  are  Spirifera  acumivatay 
Conrad,  *S'.  nuaronata,  Conrad,  Strophodonta  henuspherica,!!.,  S. 
demiffsa,  II.,  an  undetermined  species  of  Murchisonia^  and  the 
calyces  of  Mecjislocvinus  and  Synbuthocrinus^  together  with  the 
pygidium  of  Provtns  plafrinfurr/lnafn.'i,  Meek,  and  of  Dalmanifcs 
ohoe/ists,  M.  The  abundance  of  large  and  peculiar  crinoid 
stems  show  that  that  form  of  animal  life  was  once  common. 

HAMILTON    PERIOD. 

Dlark  Shale^  Ge nestle  Epovh. 

The  stone  of  this  epoch  is  locally  known  as  l)lack  slate,  but 
as  it  is  slate  only  in  api»earance,  we  use  the  better  term  shale. 
It  is  the  equivalent  of  the  New  Albany  and  Louisville  black 
nlate;  Delphi,  Ind.,  black  slate;  Huron  shale  of  Ohio;  Devo- 
liian  black  shale  of  the  west;  (4enesee  shale  of  New  York,  and 
the  authors  generally. 

The  eastern  bouiularv  of  the  outcrop  is  deiined  bv  the  ex- 
poriures  in  the  banks  of  Little  Sand  creek,  one  mile  east  of 
James  Mauley's  lime  kiln,  at  the  Yealy  and  Everroad  quarries 
in  Clay  township,  at  the  Mauley  lime  kiln,  and  at  the  old  saw 
mill  near  the  residence  of  Martha  Russell,  in  Rock  Creek  town- 
j»hip.  At  the  latter  place  the  dip  has  gained  on  the  base  of  the 
creek,  so  that  the  shale  forms  the  bed  of  the  stream.  It  is  re- 
ported to  have  been  struck  in  digging  a  saw  mill  well  south  of 
Elizabethtown,  and  in  a  well  at  Petersville.  West  of  these 
points  no  outcrop  is  seen  till  it  is  exposed  by  the  bed  of  White 
river  at  the  Valley  mills  west  of  Taylorsville,  and  down  the 
river  to  the  Catfish  falls  below  Lowell  mills.     The  black  shale 
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was  found  and  penetrated  to  a  <lepth  of  thirty-one  feet  in  dig- 
ging a  well  at  Kruf^ee's  garden  in  West  ('olumbus. 

The  shale,  where  protected  or  unaltered  by  contact  with  the 
underlying  rock,  is  a  jet  bhiek  stone,  where  exposed  and  weath- 
ered clianging  to  lighter  shades  and  splitting  into  thin  foliaeeous 
scales  and  plates.  Imbedded  in  it,  at  the  outcrop  on  White 
river  are  frequent  nodules  and  masses  of  iron  pyrites,  ferrum 
sulphide,  tliat  rust  and  ccmibine  with  tlie  oxygen  of  the  atmos- 
phere. When  quarried  in  large  blocks  tliey  soon  break  and 
slack,  the  line  of  fracture  being  as  often  across  the  lamination 
as  with  it.  It  is  said  to  contain  ten  or  more  per  cent,  of  bitu- 
minous matter  and  by  distillation  to  yield  from  ten  to  twenty 
gallons  of  oil  to  the  ton.  Taking  the  per  cent,  of  organic  mat- 
ter at  ten,  the  beds  of  this  county  contain  enough  bitumen  to 
form  a  coal  seam  seven  feet  thick.  Thrown  on  a  fire  it  burns 
for  a  few  minutes  like  stone  coal,  but  the  bulk  of  stone  never 
grows  less,  the  oily  matters  is  burned  out,  leaving  the  earthy 
residue  undiminished  and  not  a  true  ash.  From  this  inanv 
persons  are  led  to  think  that  deeper  in  the  hill  or  by  boring, 
coal  might  be  found,  aside  from  geological  evidence;  frequent 
borings  show  that  this  is  not  the  case ;  it  is  not  even  a  sign  of 
coal.  Attempts  have  been  made  to  utilize  it,  and  at  one  time 
great  hopes  were  had  of  its  being  useful  as  a  roofing  material, 
spread  on  felt,  but  cxj>ensive  trials  made  by  grinding  it  at  Low- 
ell mills,  in  this  county,  and  at  New  Albany,  proved  financially 
disastrous  to  the  experimenters.  It  has  been  recommended  as 
a  road  material,  but  its  tendency  to  slack  will  preclude  its  use 
for  this  purpose.  If  of  any  practical  value,  other  than  as  a  part 
of  the  great  mass  of  rocks  neci^sary  to  the  formation  of  the 
crust  of  the  earth,  we  have  not  heard  of  it.  In  this  age  of 
cheap  petroleum  its  distillation  can  not  be  made  profitable. 

The  black  shale  at  points  south  of  this  county,  and  especially 
in  Ohio  has  been  found  to  be  fossiliferous.  Nothing  of  the  kind 
has  been  found  by  us,  but  may  be,  as  large  masses  of  hard  rock, 
probably  limestone,  are  rei)orted,  that  frequently  contain  re- 
mains of  Ksh. 

While  the  crystalline  linn^stone  strata  of  the  latter  part  of  the 
(/orniferous  epoch  teach  us  that  they  were  formed  under  deeper 
and  purer  waters  than  had  prevailed  earlier,  the  great  thickness 
of  the  black  shale,  stratifitration  and  homogeneity  of  structure, 
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all  point  to  its  formation  under  shallow  seas  of  impure  water, 
conditions  favorable  to  the  deposition  of  sediment  mixed  with 
mad,  and  that  these  conditions  were  unchanged  for  a  long 
period. 

The  question  as  to  the  origin  of  the  bituminous  matter  can 
not  be  satisfactorily  answered,  but  the  paucity  of  the  lower 
forms  of  vegetable  life  that  had  as  yet  come  into  existence  and 
limited  extent  of  dry  land,  would  seem  to  show  that  it  was  de- 
rived from  the  organic  remains  so  common  in  the  preceding 
«poch,  and  not  wholly  wanting  in  this. 

During  the  oil  excitement,  some  years  ago,  Mr.  C.  C.  Ander- 
fion  sunk  a  well  at  the  Valley  mills  on  White  river,  and  Mr.  I. 
N.  Smock,  Trustee  of  German  township,  who  lives  in  the  im- 
mediate vicinity  of  the  bore,  has  kindly  furnished  a  record  of 
the  strata  passed  through.  The  section  is  given  in  Mr.  Smock's 
own  language,  our  comments  in  parentheses. 

C.  C.  Anderson  Bore,  Valley  MiUSj  German  Township. 

Earth  (first  river  bottom) 10  ft.  0  in. 

Slate  (black  shale,  Genesee  epoch) 40  ft.  0  in. 

Appearance  of  coal  (soot  bed) 2  ft.  0  in. 

Soft  stone  of  same  kind  (black  shale)  of  lighter 

color 18  ft.  0  in. 

Stone  resembling  soapstone  (black  shale) 10  ft.  0  in. 

Hard  rock,  upper  division  of  Corniferous  group 2  ft.  0  in. 

Total 82  ft.    0  in 

Deducting  ten  feet  of  earth  and  two  feet  of  hard  rock,  we 
have  seventy  feet  as  the  thickness  of  the  black  shale,  which, 
compared  with  the  estimated  thickness  from  dip  and  bores 
made  by  Dr.  Arwine  and  others,  in  Brown  county,  we  think 
the  measurement  rather  below  than  above  the  maximum.  The 
presence  of  the  base  of  the  Knobstone  series  resting  directly  on 
the  shale  below  Catharine's  creek  show  that  the  deposit  in  this 
vicinity  has  not  been  much  reduced  by  erosion.  If  borings  are 
ever  made  in  the  southwest  part  of  the  county  it  will  doubtless 
be  found  to  increase  in  thickness,  as  most  of  our  formations 
outcrop  in  greater  force  on  the  south. 

We  decide  that  "the  stone  resembling  soapstone,"  is  black 
shale  mainly  from  stratigraphical  position.  No  other  than  the 
la— Gbol. 
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black  shale  has  been  reported  as  occurring  anywhere  in  the 
State,  between  the  Corniferous  limestone  and  Knobstone  group. 
The  persistence  of  the  "  appearance  of  coal,"  at  this  bore,  and 
at  both  bores  in  Brown  county,  the  "soot"  of  the  latter,  and 
the  occurrence  of  a  soft  black  stone  that  could  not  be  "picked" 
at  the  bottom  of  Krusees'  well  in  West  Columbus,  at  a  depth  of 
thirty-one  feet,  point  to  the  conclusion  that  the  black  shale  may 
be  divided  into  two  divisions,  and  that  each  of  these  may  be 
of  a  difterent  epoch,  having  fossils  peculiar  to  each. 

CARBONIFEROUS  AGE. 

SUB-CARBONIFEROUS  PERIOD. 
Knobstone  Group  or  Epoch, 

MaSiy  obstacles  are  met  in  trying  to  get  a  connect<id  view  of 
the  sandstones  and  shales  of  this  group,  as  the  great  mass  of 
the  rocks  are  covered  by  detritus  and  soil  on  the  hillsides,  and 
the  clay  banks  of  the  creeks  and  tributary  branches  never  ex- 
pose the  stone  so  far  as  we  saw,  but  by  repeated  measurements 
where  an  opportunity  offered  and  the  lithological  characters 
of  the  strata,  enough  is  known  to  determine  the  general  aver- 
ages with  a  good  degree  of  accuracy. 

At  Catfish  falls,  between  Columbus  and  Lowell  Mills  on 
White  river,  the  blueish  gray  calcareous  shale,  the  equivalent 
of  the  Rockford  Goniatite  bed,  has  a  vertical  exposure  of  a  few 
inches.  The  outcrop  is  fossiliferous  and  shows  in  thin  even 
bedded,  smooth  homogeneous  stones  with  a  fracture  at  right 
angles  to  the  bedding. 

The  blue  aluminous  shale,  the  equivalent  of  the  New  Provi- 
dence shale  of  Prof.  Borden,  the  next  member  of  the  Knobstone 
group  in  ascending  order,  has  a  thickness  ranging  from  twenty- 
five  to  eighty-five  feet.  It  is  locally  known  as  a  soapstone,  and 
is  the  underlying  stone  of  the  whole  of  Jackson  township  and 
the  low  hills  of  Wayne,  Ohio,  Harrison,  Union  and  Nineveh, 
between  the  Wall  ridge  and  the  White  river  bottoms. 

In  structure,  the  blue  shale  is  tolerable  uniform,  with  a  ten- 
dency to  become  ferruginous,  near  the  base.  In  places  it  resists 
the  action  of  the  atmosphere  and  water  better  than  the  higher 
drab  colored  shales.  Where  weathered  it  forms  a  blue  plastic 
clay,  and  cold  subsoil. 
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Section  at  Noble  Hilly  Jackson  Township. 

Soil  and  covered  space 40  ft.  0  in. 

Blue  shale,  Knobstone  group  No.  6,  C.  S.. 5  ft.  0  in. 

Blue  shale  and  iron  ore  nodules 5  ft.  0  in. 

Blue  shale  to  foot  of  the  hill  No.  5,  C.  S 10  ft.  0  in. 

Total 60  ft.    0  in. 

This  hill  is  said  to  be  highest  above  the  average  level  of  any 
in  the  township.  The  iron  ore  nodules  of  this  section  were  in 
good  shaped  masses  that  readily  shelled  and  broke  under  the 
hammer,  but  in  amount  were  insufficient  to  be  of  any  practical 
value. 

The  other  shales  and  the  sandstones  of  Knobstone  group  are 
very  variable  in  both  vertical  and  transverse  section,  ranging 
from  a  ^lue  to  a  drab,  from  argillaceous  to  silicious,  from 
friable,  coarse  sandstone  banded  with  iron  ore  to  smooth 
homogeneous  even  bedded  quarry  stone.  It  is  evident  they 
were  formed  on  the  eastern  shore  and  bed  of  an  ocean  gener- 
ally quiet,  whose  currents  came  from  the  north  or  northeast 
burdened  with  sand  and  muddy  sediment,  derived  from  the 
wasting  disintegration  of  some  other  land  than  the  non-sili- 
cious  limestones  of  the  Devonian  and  Silurian  ages  of  Indiana. 
The  changing,  litful  currents  of  this  epoch  that  left  sand  at 
one  time,  and  mud  at  another,  and,  again,  both  mixed  together, 
were  not  favorable  to  the  preservation  of  fossil  remains,  even 
if  marine  life  existed  to  any  extent  under  such  conditions. 

Section  at  Taylor  Hilly  Hamson  Township. 

Soil 0  ft. 

Sandstone^  coarse  textured,  with  shaley  partings  and 

covered  spaces.  No.  1,  C.  S 75  ft. 

Sandstone,  light  colored,  even  bedded  quarry  stone.  No. 

2,  C.  S 40  ft. 

Shale,  in  thin  beds  and  covered  space,  No.  3,  C.  S 50  ft. 

Iron  ore,  shale  and  sandstone.  No.  4,  C.  S 90  ft. 

Blue  shale.  No.  5,  C.  S 85  ft. 

To  level  of  Columbus  courthouse 20  ft. 

Total 360  ft. 

The  outcrop  of  the  quarry  stone  at  Taylor  Hill  has  not  been 
worked  sufficiently  to  develop  the  true  character  of  the  rock, 
but  enough  has  been  taken  out  to  show  that  it  is  a  beautiful 
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even  freefitone,  with  a  square  sharp  angled  fracture,  and  will 
flplit  well.  Whether  this  range  of  stone  is  the  exact  geolog- 
ical equivalent  of  the  celebrated  Berea  grit  and  flagging  of 
Ohio  or  not,  it  is  found  in  the  same  geological  group,  and  both 
were  formed  under  similar  if  not  identical  conditions,  and  it 
fihould  be  fully  developed.  If  once  put  on  sale  in  quantities  the 
demand  for  it  would  soon  grow  ;  it  is  a  superior  stone  for  many 
architectural  purposes.  Unlike  many  sandstones  it  does  not 
retain  dampness  and  become  moss-grown.  The  exact  equiva- 
lent of  this  bed  has  been  extensively  used  in  Brown  county, 
and  has  been  found  a  durable  stone  that  withstands  heat  and 
cold.  Monuments  and  tombstones  cut  from  it  forty  years  ago 
show  sharp  corners  and  chisel  marks  untarnished  by  the  ravages 
of  time.  It  is  not  the  province  of  a  geological  survey  to  open 
coal  mines  or  develop  stone  quarries,  but  to  point  out  where 
capital  may  be  invested  with  the  prospect  of  a  fair  return  for 
time  and  money  expended ;  a  reasonable  experiment  in  opening 
the  quarry  sandstone  of  the  Wall  ridge,  and  putting  the  stone 
in  shape  for  use  would  certainly  prove  a  financial  success.  For 
water  tables,  window  sill  and  caps,  the  rapid  growth  of  Colum- 
bus and  demands  of  the  surrounding  country  would  furnish  a 
^ood  local  market.  It  is  a  persistent  bed,  outcropping  on  all 
sides  of  the  Wall  ridge.  Great  blocks  were  seen  on  the  south 
and  north  in  crossing  the  ridge  from  John  Ault's  place  to 
Bethany.  The  Dowell  hill  quarries  are  in  the  same  range  and 
show  the  same  stone.  Mr.  M.  Powell,  near  the  Brown  county 
line,  has  eighty  acres  of  quarry  that  can  be  worked  at  almost 
any  point.  To  multiply  outcrops  would  be  to  give  a  list  of  the 
land  owners  of  nearly  the  whole  west  half  of  Harrison  township. 

Section  at  Ucnry  Grass'  Quarry^  Harrison  Township. 

Soil  free  from  gravel 1  ft.     0  in. 

Shale  and  sandstone  in  thin  beds  and  wedge- 
shaped  masses,  Knobstone  group,  Xo.  1,  C.  S.     7  ft.     0  in. 

Sandstone  banded  with  iron  ore.  No.  1,  C.  S.,  ir- 
regularly bedded 1  ft.     1  in. 

Sandstone,  even  bedded,  No.  2,  C.  S 1  ft.     7  in. 

Massive  sandstone  in  an  even,  continuous  bed, 
without  any  indication  of  horizontal  seams 
or  partings.  No.  2,  C.  S 2  ft.    9  in. 
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Thin  drab  shales,  Ifo.  3,  C.  S 50  ft.  00  in. 

Bhale  and  iron  ore  No.  4,  C.  S 87  ft.  00  in. 

Blue  aluminous  shale  No.  5,  C.  S 47  ft.  00  in. 

Total 185  ft.    5  in. 

This  section  embraces  42  feet  of  blue  shale  and  reaches  to  a 
level  with  Mr.  Grass'  residence ;  to  the  bed  of  Wolf  creek  would 
add  35  feet  more.  The  two  feet  nine  inches  stratum  is  a  rather 
coarse  grained  dark  sodden  looking  stone  that  is  worked  main- 
ly for  foundations,  and  is  remarkable  for  uniformity  of  struc- 
ture and  evenness  of  bedding  for  the  whole  length  of  the  quarry. 

HARTSVILLE  FOSSILS. 

As  no  attempt  was  made  in  the  body  of  tliis  report  to  give  a 
list,  even  of  the  more  common  fossils  of  the  calcareous  shale, 
the  following  is  here  inserted  and  embraces  all  the  species, 
except  Bryozoa,  that  have  been  identified.  An  examination 
will  show  that  it  compares  very  favorably  with  the  celebrated 
and  well  known  Waldron  locality. 

List  of  Calcareous  Shale  Fossils. 
(Found  near  Hartsville,  Ind.) 

PROTOZOA. 

JReceptaculites  subturbinatuSy  H.,  rare. 
Astylospongia  prcemorsa^  Goldf.,  not  rare. 

CORALS   AND   BRYOZOA. 

Streptelasma  radicanSy  H.,  rare. 

borealis,  H.,  not  rare. 
Favosites  spinigeruSy  H.,  not  rare. 

forbesi  var.  occidentalism  II.,  common. 
Lichenalia  concentricaj  H.,  common. 

CRINOIDEA. 

Saccocrimis  ckristyi,  H.,  not  rare. 
Macrostylocrinus  striatus,  H.,  rare. 

fasciatus,  II.,  rare. 
Glyptocrinus  carleyiy  H.,  rare. 
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Olyptasier  occidentalism  H.,  rare. 

inornatuSy  H.,  not  rare. 
Codaster  pulckeUus,  M.  and  D.,  rare. 
Cyathocrinus  polyxOy  H.,  rare. 

nucleus,  H.,  rare. 
Lecanocrinus  pusilhts,  H.,  rare. 
Melocrinus  (ined),  not  rare. 
Rhodocrinus  melissa,  II.,  common. 
Eucalyptocrinus  crassus,  H.,  common. 

ccelatus  H.,  common. 

ovatuSj  Troost,  rare. 
Stephanocrinus  gemmiformiSy  H.,  very  rare. 

BRACHIOPODA. 

Crania  silurianaj  H.,  rare. 

setifera,  II.,  rare. 
Orthis  hybrida,  Sowerby,  not  rare. 

elegantula,  Dalman,  not  rare. 
Streptorhynchus  subplana,  Conrad,  not  rare. 
Strophomena  rhomboidalis,  Wahlenberg,  not  rare, 
Strophondla  semifasciata,  H.,  very  rare. 
Spirlfera  eudorUy  H.,  rare. 

crlspa,  Ilisinger,  common. 
rrisjya  var.  simplex,  H.,  rare. 
radiata,  Sowerby,  common. 
waldronensis,  M.  and  D.,  rare. 
Mcristlna  marla,  II.,  common. 

nitida,  II.,  very  common. 
Nucleospira  pisiformis,  H.,  rare. 
Retzia  evaj:,  II.,  very  common. 
Atrypa  reticularis,  Linn,  very  common. 
Rhynchonella  neglecta,  H.,  not  rare. 

acitius,  II.,  not  rare. 
Rhynchonella  indianensis,  H.,  common. 

ivhitii,  II.,  very  common. 
stricklandi,  Sowerby,  not  rare. 
cuncata,  H.,  common. 
Anastrophia  internascens,  II.,  common. 
Eichwaldia  reticulata,  II.,  not  rare. 
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LAMELLIBRANCHIATA. 


JPterinea  brisa,  H.,  very  rare. 
Modiolopsis  subalata,  H. 


GASTEROPODA. 


Platyostoma  niagarense^  H.,  common. 
plebium,  H.,  not  common. 
Slrophostylus  cyclostomtiSy  H.,  common. 

var.  disjunctus^  H.,  not  common. 

CEPHALOPODA. 

Orthoceras  simulator^  H.,  very  rare. 
TYochoceras  waldronense^  H.,  very  rare. 

ANNELIDA. 

Cornulites  propriusy  II.,  not  rare. 

CRUSTACEA. 

Calymene  niagareiisiSj  II.,  not  rare. 
Somalonotas  delphiyiocephalus,  Green.,  rare. 
Cyphaspis  christyi,  II.,  rare. 
IlUjenas  armatus,  II.,  rare. 
Dalmanites  vigilayis,  II.,  not  rare. 

verrucosus^  II.,  not  rare. 
JAchas  boltoniy  var.  occidentalis,  II.,  rare. 

All  the  above  species  were  found  on  Clifty  creek  and  tribu- 
taries, near  Ilartsville.  Probably  the  best  places  for  collecting 
are  the  Tarr  Hole  and  Anderson's  Falls.  The  north  bank  and 
bluffs  of  Little  Sand  creek,  above  Manly's  limekiln,  is  the  best 
place  for  getting  corniferous  group  fossils;  the  corals  are  fre- 
quently very  fine.  The  corals  from  the  lower  beds  arc  found 
scattered  over  the  fields  and  woods,  mixed  with  the  surface  soil. 

Among  the  corals  found  may  be  mentioned  Favosites  favosusy 
Gold.,  F,  hcmispheriraSj  Y.  &  S.  F,  e)n.mo)m,  Rom,,  F.  nufgaren- 
siSy  H.,  MichcUnla  trochisciu^,  Rom.,  Plearodldyiuii  problematic  amy 
Cyathophylhun  conifcula,  Rom.,  C,  genicidatumy  Rom.,  C.  rugos- 
urriy  E.  H.,  C.  davidsoniy  M.  E.,  C.  radicula,  liom.y  Blothrophyllum 
decorticatum^  Billings,  Phillipsastrea  verneuUiy  M.  E.,  Zaphrentis 
giganteUy  Raff.  Z.  compressa,  Rom.,  Amplexxis  yandelliy  M.  E.,  Cysti- 
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phyllum  americanumy  M.  E.  One  single  specimen  of  Nucleocrinus 
angularis,  Lyon,  was  found  at  the  same  locality,  and  a  few 
species  of  brachiopods. 

ANTIQUITIES. 

That  the  East  White  river  valley  was  once  inhabited  by  a 
race  of  people  superior  to  the  Delaware  Indians,  the  last  tribe 
to  disappear  before  the  "  star  of  empire,"  is  shown  by  the  num- 
ber of  stone  implements,  axes,  hatchets  and  fragments  of  pot- 
tery, found  scattered  over  the  soil.  Some  of  these  relics,  are 
very  fine,  especially  a  highly  finished  dark  stone  pipe  in  the 
shape  of  a  bird's  head  and  bill,  owned  by  Mrs.  Dr.  George 
Remy,  found  near  Newbern,  and  an  oblong  double,  greenstone 
hatchet  and  flesher,  found  and  owned  by  Mr.  VanBlaricum, 
near  Burnsville.  A  number  of  elevations  are  pointed  out  as 
the  work  of  the  mound-builders,  but  we  failed,  wherever  they 
were  examined,  to  find  any  of  the  so-called  Indian  mounds  of 
any  other  than  natural  origin.  The  mound  on  the  Hacker 
farm,  just  above  the  Mauley  limekiln,  is  clearly  proven  to  be  a 
part  of  the  high  bank  north  of  Little  Sand  creek,  by  an  ex- 
cavation made  in  the  side,  that  exposes  the  rock  of  the  mound 
and  shows  it  to  be  continuous  with  the  strata  of  the  adjoining 
bluft'.  The  Indians'  burial  place  on  the  farm  of  Mr.  James  C. 
Remy,  near  Burnsville,  is  a  natural  ridge  of  upland  gravel. 
That  the  Judge  Tunis  Quick  Mound,  in  Flat  Rock  township, 
is  not  artificial,  has  been  indicated  in  the  discussion  of  the 
Drift  period.  In  structure  it  is  identical  with  the  Hawpatch 
gravel,  and  shows  no  evidence  whatever  of  being  the  work  of 
man.  It  is  not  a  mound,  but  an  irregular  hill  that  slopes  to  the 
south.  We  did  not  have  an  opportunity  to  examine  the  Tipton 
hill  in  Columbus,  but  from  what  we  could  learn  the  same  is 
true  of  it.  Artificial  mounds  ought  to  show  peculiarities  in 
stratification  dilFerent  from  that  of  the  surrounding  plain. 
The  finding  of  bones  only  proves  that  advantage  was  taken  of 
the  higher  points  to  locate  a  cemetery.  Bones  have  been 
taken  from  the  bluft'  between  the  junction  of  Clifty  and  Pall 
Fork  creeks,  from  the  Remy  gravel  bed,  and  the  so-called 
Hacker  mound,  but  nothing  else,  so  far  as  we  could  ascertain. 
If,  in  opening  these  mounds,  beds  of  ashes,  buried  soil,  broken 
bones  of  animals,  water  jugs,  pottery,  pipes,  beads  or  ornaments 
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were  found,  the  proof  would  be  conclusive  that  they  were  the 
work  of  the  extinct  race  of  mound  builders,  but  as  only  bones 
have  been  found,  they  are  probably  the  "last  resting  places"  of 
the  modern  Red  man.  In  expressing  the  above  opinion,  we 
know  we  run  counter  to  the  traditions  of  the  mass  of  the  peo- 
ple, and  if  our  adverse  opinion  shall  be  the  means  of  inducing- 
some  one  to  hunt  up  the  proof  that  our  so-called  mounds  are 
artificial  or  the  burial  place  of  the  mound  builders,  we  shall  be 
pleased  and  have  done  a  good  work. 

ECONOMIC  GEOLOGY. 

AGRICULTURE  AND  SOIL. 

Water,  the  great  chemical  solvent  in  its  various  forms  of 
rain,  dew,  snow  and  ice,  has  been  the  principal  agent  in  the 
formation  of  soil,  together  with  the  eo-operation  of  heat,  cold 
and  other  atmospheric  influences.  Besides  being  the  principal 
force  involved  in  the  primary  formation  of  soils,  water  has  been 
the  grand  agent  engaged  in  their  comminution,  mixing  and 
distributing  over  the  face  of  the  barren  rocks.  But  water  and 
atmospheric  influences  alone,  notwithstanding  their  chemical 
and  mechanical  power  to  change  and  build  up  the  inorganic 
elements,  could  never  make  a  productive  soil.  To  secure  fer- 
tility and  give  the  potentialities  of  life  to  an  otherwise  inert 
mass  of  clay,  sand  and  gravel,  the  organic  must  be  added  to 
the  inorganic,  the  living  must  be  added  to  the  non-living.  The 
early  history  of  a  productive  soil  begins  with  the  earliest  forms 
of  life,  those  forms  that  mark  the  border  line  that  distinguishes 
the  animal  from  the  plant.  It  matters  not  whether  animal  or 
plant,  from  the  gray  lichen  to  the  monarch  of  the  forest,  from 
the  tiny  zoophyte  to  the  leviathan,  all  furnish  necessary  and 
essential  elements  that  cause  the  barren  places  to  literally  bloom 
as  the  rose.  The  product  of  these  influences  acting  through 
countless  ages,  has  given  to  Bartholomew  county  some  of  the 
most  fertile  lands  in  the  great  Interior  Basin;  will  the  farmer 
husband  this  heritage,  or  dissipate  it  by  slovenly  methods  of 
working  his  land  and  non-rotation  of  crops.  While  the  county 
can  boast  of  some  of  the  best,  and  most  careful,  scientific  farm- 
ing, much  of  the  land  is  being  rapidly  exhausted.  A  soil  once 
exhausted,  can  only  be  brought  back  to  fertility  at  great  cost, 
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and  at  the  expense  of  some  other  locality  that  must  furnish  the 
necessiary  organic  matter,  or  else  wait  years  for  it  to  be  renewed 
by  the  slow  processes  of  nature. 

For  descriptive  purposes  the  soils  of  the  county  may  be 
divided  with  reference  to  their  geological  origin,  into,  (1)  Na- 
tive^ those  derived  from  decomposition  of  rocks  found  in  place 
in  parts  of  Ohio,  Harrison  and  Union  townships.  (2)  Terrace 
clay  soil,  derived  in  part  from  the  kuobstone  shale,  and  in  part 
from  material  deposited  by  water  of  the  Terrace  epoch,  of  Jack- 
son township,  and  parts  of  Wayne,  Ohio,  Harison  and  Union. 

(3)  Terrace  Sand  soil  of  Sand  Creek  and  Wayne  townships. 

(4)  Drift  Gravel  soil,  mainly  of  alluvial  origin,  of  Flat  Rock 
and  Columbus  townships.  (5)  Alluvial  soil  of  the  White  river 
bottoms.  (6)  Glacial  clay  soil  of  Nineveh,  German,  Haw 
Creek,  Clay,  Clifty  and  Rock  Creek  townships. 

The  native  soil  of  the  Wall  ridge  is  light  and  sandy,  of  a 
warm  nature,  supporting  a  splendid  growth  of  timber;  is  not 
adapted  to  general  agriculture,  but  is  most  excellent  fruit  land. 
The  terrace  clays  are  cold  and  sticky,  but  in  favorable  seasons 
excellent  corn  land.  The  terrace  sand  with  its  liberal  admix- 
ture of  calcareous  matter  is  one  of  the  best  soils  in  the  county, 
especially  where  mixed  annually  with  organic  matter  of  alluvial 
origin.  The  Haw-patch  gravel  soil,  as  mentioned  above,  is  of 
alluvial  origin,  and  the  fact  of  its  being  of  such  origin  should 
impress  itself  on  every  farmer  living  in  that  region,  for  once 
exhausted,  nature  will  do  but  little  to  restore  it,  and  artificial 
means  be  used  with  less  benefit  than  on  clav  soils.  The  over- 
flows  and  marshes  that  made  the  alluvial  deposit  ceased  long 
ago,  and  will  probably  never  recur  again.  The  Haw-patch 
farmer  has  a  bonanza,  but  like  many  other  good  things  it  may 
be  wasted,  and  once  wasted  never  regained. 

The  glacial  clay  soils,  much  the  most  general  of  any  in  the 
county,  are  in  many  parts  or  rather  most  places  sticky  and 
tenacious,  retaining  water  and  requiring  under  drainage.  The 
importance  of  thorough  drainage  has  been  sufliciently  demon- 
strated by  what  has  been  done,  and  in  a  few  years  will  be  made 
complete.  This  soil  will  last  well  and  with  average  good  care 
improve  from  year  to  year.  Artificial  means  of  improving  and 
renewing  can  be  applied  with  profit,  as  the  top  soil  has  a  most 
excellent  sub-soil  that  will  return  dollars  for  dimes  invested. 


BABTHOLOMBW  COUNTT.  207 


TIMBER. 

The  primeval  forest  of  the  county  was  dense,  much  of  it  a 
magnificent  growth  that  has  fallen  before  the  axe  of  civilization, 
BO  that  a  grand  old  poplar  is  now  the  exception.  The  timber 
of  the  Wall  ridge  is  mainly  the  various  species  of  oak,  hickory 
and  walnut  with  a  dense  undergrowth.  The  chestnut  oak, 
Qaercus  castanea,  is  peculiar  to  the  rich  sandy  soil  of  this  region, 
and  is  in  great  demand  for  its  valuable  bark.  By  the  present 
wasteful  method  of  peeling  the  small  trees  and  saplings  the 
supply  will  soon  be  exhausted.  The  white  oaks  and  yellow 
poplars  Liriodendron  tulipifera,  are  very  fine.  The  timber  of 
the  White  river  bottoms  is  largely  yellow  poplar,  white  oak, 
black  walnut,  hickory,  beech  and  splendid  speciments  of  Ulmus 
americana^  American  elm,  and  sycamore,  Platanus  occidentalis. 
In  the  Hawpatch  is  found  most  of  the  trees  peculiar  to  this  lati- 
tude, and  they  are  remarkable  for  their  uniform  size  and  height 
before  putting  out  branches,  giving  to  the  forest  the  appearance 
of  an  improved  woodland.  The  only  form  of  undergrowth 
noticed  was  a  species  of  hawthorn,  Cratccgus  coccineay  and  it  is 
from  the  presence  of  this  thorn  that  the  name.  Haw-patch,  is 
said  to  be  derived.  The  vast  majority  of  the  timber  of  the 
glacial  clay  is  beech,  Fagus  feniginea,  interspersed  with  white 
oak,  red  oak,  ash,  walnut,  poplar  and  patches  of  sugar  maple 
and  hickory.  Dogwood,  red  bud  and  many  other  species  of 
small  trees,  common  further  south,  are  rather  rare.  Sweet 
gum,  Liquidamhar  styraciflua^  occurs  on  the  wet  lands;  paw-paw, 
Asimina  triloba^  in  profusion  in  rich  open  woods;  coftee  nut, 
Gymnocladus  canadensis,  and  Tilia  americana,  bass  wood,  along 
the  streams;  Fraxinus  viridis,  green  ash;  Populus  monilifera, 
Cottonwood,  and  several  species  of  willow  are  not  infrequently 
found. 

Notwithstanding  the  immense  amount  of  timber  that  has 
been  destroyed  and  worked  into  lumber,  saw  mills  are  more 
common  than  at  any  previous  time  in  the  history  of  the 
county,  and  while  many  of  the  logs  they  cut  are  of  hard  wood, 
fine  poplars,  from  the  land  of  some  careful  farmer,  are  not  in- 
frequent. The  finest  lot  of  poplar  was  seen  at  the  Waymans- 
ville  mill. 
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MINERAL  SPRINGS. 

There  are  three  noted  chalybeate  springs  in  the  county,  and 
many  more  of  minor  renown.  Ther  Azalia  spring  two  miles 
north  of  town  on  Little  Sand  creek  has  the  widest  reputation, 
and  might  be  made  a  very  successful  resort  for  invalids  and 
pleasure  seekers.  It  is  surrounded  by  a  magnificent  growth  of 
American  elms  and  other  forest  trees  that  furnish  a  peculiarly 
delightful  shade  in  the  hot  summer  afternoons.  The  Hartsville 
spring,  in  the  south  part  of  the  College  campus,  has  acquired 
considerable  repute  in  the  last  few  years.  The  Anderson 
spring,  just  below  the  Anderson  falls  on  Fall  Fork  creek  in 
volume  of  water  is  vastly  the  superior  of  the  others.  All  these 
springs  are  in  a  sense  artesian,  they  all  boil  up  from  the  depths 
below;  that  at  Little  Sand  creek,  through  the  sand,  that  at 
Anderson's  through  a  fissure  in  the  underlying  limestone.  The 
temperature  of  each  is  about  53^  Fahr.  They  are  nearly  if 
not  identical  in  composition  and  in  no  way  sulphur  springs  and 
should  not  be  called  such.  Roughly  tested  they  were  found  to 
contain  iron,  magnesia  and  lime;  the  iron  probably  exists  in 
combination  as  carbonate  of  the  protoxide,  and  the  lime  and 
magnesia  as  bi-carbonates,  the  latter  salts  occuring  in  no 
greater  quantity  than  is  usually  found  in  potable  well  and 
spring  waters.  They  are  in  local  repute  as  remedial  in  a  num- 
ber of  diseases,  and  as  they  are  pure  chalybeate  waters  may  be 
safely  used  with  advantage  where  a  mild  preparation  of  iron  is 
indicated. 

BUILDING    STONE. 

Nothing  is  left  to  say  under  this  head  as  to  the  quality  of 
the  stone  found  in  the  county.  But  few  counties  in  the  State 
are  so  favorably  situated  as  this  for  getting  a  home  supply  of 
good  stone.  On  the  east  along  Clifty  creek  we  have  the 
Niagara  group  magnesian  limestone  of  the  same  geological  age 
and  structure  as  the  Greensburgh  and  St.  Paul  stone,  in  Clay 
township  the  e(iuivalent  of  the  North  Vernon  blue  stone,  and 
in  the  Wall  ridge  of  the  Knobstone  a  splendid  freestone. 
Along  Clifty  creek  quarries  may  be  opened  in  numbers  that 
will  require  very  little  stripping, and  especially  are  the  Everroad 
and  Yealy  quarries  favorably  located  for  working  with  ease. 
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FRUIT. 

Apples,  pears,  cherries  and  other  small  fruits  do  well  in  all 
parts  of  the  county.  The  extreme  cold  of  last  winter,  1880, 
'81,  and  drouth  of  the  succeeding  summer,  was  very  hard  on 
many  orchards,  but  may  be  turned  to  advantage  in  determin- 
ing what  varieties  will  stand  the  climate  best.  Under  drainage 
is  needed  in  many  orchards.  The  Knobstone  hills  are  specially 
adapted  to  the  growth  of  peaches  and  grapes.  The  warm, 
sandy  hill  soil  showed  its  influence  on  the  orchards  last  spring, 
in  bringing  the  apple  and  peach  trees  out  in  full  bright  green 
leaf,  while  the  trees  on  the  lowlands  were  shriveled  and  many 
dying.  Much  might  be  done  to  improve  the  peach  orchards 
by  planting  better  varieties. 

LIME   AND    SAND. 

Mr.  James  Manley  at  his  kiln  on  Little  Sand  creek,  as  has 
:already  been  mentioned,  uses  the  middle,  light  blue  crystalline 
stone  of  the  Corniferous  group,  and  one  or  two  ledges  of  the 
lower  division  for  burning  to  lime.  It  makes  a  most  excellent 
white  lime,  the  small  per  cent,  of  alumina  found  in  the  stone 
adds  to  plastering  qualities  and  gives  it  repute  with  the  work- 
men for  running  on  easily  and  smoothly.  His  kiln  is  a  Page's 
patent,  and  has  a  capacity  to  turn  out  seventy-five  barrels  per 
day.  Mr.  Sam.  Arbuckle  runs  two  kilns  near  Hartsville,  using 
the  lower  Corniferous  stone,  and  making  a  good  lime,  for  which 
lie  has  a  very  ready  sale  at  the  kiln.  In  fact,  all  the  Cornifer- 
ous rocks  are  good  stone  for  making  the  very  best  of  lime. 

The  yellow  bluft*  sand  and  washed  creek  sand  stands  at  the 
top  of  the  list  for  plasterers'  and  masons'  use,  and  is  found 
in  abundance  throughout  the  central  and  eastern  parts  of  the 
-county.  The  yellow  bluff  sand  found  near  the  Burnsville  pike 
bridge  is  used  for  making  moulds  by  the  Messrs.  Busch,  foun- 
ders, in  the  city  of  Columbus,  and  is  found  to  fill  the  bill  as  a 
moulder's  sand.  Doubtless  if  brought  to  the  attention  of 
foundrymen  at  other  points,  a  foreign  demand  would  soon 
^ow  up. 

BRICK    CLAYS. 

Brick  clay  may  be  found  at  almost  any  point  where  needed. 
In  the  county  are  five  tile  factories,  a  part  of  them  using  all  the 
modern  improvements  in  machinery  and  producing  most  excel- 
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lent  tile,  for  which  there  is  a  good  local  demand.  Some  years 
ago  earthen  ware  was  made  at  Ilartsville,  from  clay  found  in 
the  vicinity. 

MANUFACTORIES. 

The  flouring  and  hominy  mills  of  Gaft',  Gent  &  Thomaa, 
located  at  Columbus  and  Lowell,  may  be  said  to  have  a  conti- 
nental reputation ;  their  productions  have  found  a  market  in 
Europe.  The  Drybread  Brothers,  proprietors  of  the  Valley 
Mills,  west  of  Taylorsville,  do  a  very  large  custom  and  mer- 
chant flouring  business;  the  Lowell  and  Valley  Mills  are  run  by 
water  power,  the  cheapest  of  all  power.  The  American  Starch 
works  at  Columbus,  are  among  the  most  extensive  in  the 
country.  To  further  enumerate  would  be  to  attempt  a  busi- 
ness list  of  Columbus.  Those  mentioned  above  are  only  the 
most  extensive. 

ROAD    MATERIAL. 

Gravel  for  Macadamizing  can  readily  be  had  in  German, 
Flat  Rock,  Haw  Creek,  Clay,  Clifty,  and  some  parts  of  Rock 
Creek  townshij),  and  from  the  bars  in  White  river.  It  has  been 
proven  by  testing  in  actual  use  that  it  is  not  every  bed  of  gravel 
that  will  wear  well,  even  some  of  the  rounded  metamorphic 
stone  gravel  seems  to  be  rotten  and  soon  breaks  down  into  dust. 
The  clean,  dry  gravel  of  Flat  Rock  is  typical  of  the  best. 
Where  the  per  cent,  of  limestone  pebbles  is  large,  especially  if 
derived  from  the  soft  Corniferous  rocks,  besides  rendering  the 
mass  uneven  in  size,  it  will  not  wear  well. 

WATER   SUPPLY. 

Modern  sanitary  science  has  demonstrated  that  many  of  our 
most  dangerous  diseases  are  spread  and  the  poison  that  pro- 
duces them  are  frequently  introduced  into  the  system  by  im- 
pure drinking  water,  and  as  the  water  supply  of  a  country  is 
largely  dependent  on  its  geological  structure,  a  word  on  the 
subject  may  not  be  out  of  place.  All  over  the  county  are 
many  fine  springs  of  most  excellent  water,  but  not  in  numbers 
to  supply  the  general  demand,  hence  wells  are  the  main  de- 
pendence.    Of  the  advantages  of  using  only  a  pure  soft  water, 
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such  as  may  be  secured  in  large  cisterns,  nothing  need  be  said 
only  that  their  use  should  be  made  more  general,  and  large 
enough  to  hold  a  summer  supply.  The  wells  dug  in  the  glacial 
clay  range  from  twenty  to  thirty  feet  in  average  depth  and  the 
water  found  most  frequently  in  the  underlying  limestone,  and 
afford  a  good  hard  water  that  may  be  considered  free  from  dan- 
gerous contamination  from  surface  drainage,  where  not  sunk 
in  low  places  as  is  frequently  the  case.  Wells  sunk  in  the  gravel 
and  sand  are  peculiarly  liable  from  the  very  nature  of  the 
porous  subsoil  to  become  polluted,  and  should  be  so  located  as  to 
avoid  all  danger  of  soakage  from  the  kitchen,  outbuildings  or 
barn.  The  ease  with  which  they  may  be  poisoned  will  be  ap- 
parent when  we  consider  that  the  average  depth  of  wells  in 
the  Hawpatch  is  about  twenty  feet,  and  in  Sand  Creek  town- 
ship from  eighteen  to  twenty-two  feet.  Over  a  large  part  of 
the  county,  even  in  many  places  under  and  in  the  glacial  clay, 
the  water  vein  is  found  in  the  gravel.  Such  is  the  case  in  Sand 
Creek  and  Wayne  townships,  where  the  overlying  soil  is  sand, 
and  in  German  and  Nineveh  townships  where  the  subsoil  is 
clay.  When  inquiry  was  made  as  to  the  depth  of  wells,  the 
answer  almost  invariably  was,  "  We  get  water  in  the  sand  or 
gravel  on  a  level  with  the  river,"  and  the  general  impression  is 
that  the  supply  comes  from  the  river.  That  such  is  not  the 
case  above  Columbus  is  apparent  from  the  nature  of  the  river 
bottom  and  banks,  black  shale  and  tenaceous  clay,  nor  is  it 
probable  below  the  city.  From  railroad  elevations  we  find  that 
the  bed  of  White  river  is  thirty-four  feet  below  the  bridge  at 
Columbus,  and  that  the  average  depth  of  wells  in  the  city  fails 
to  reach  so  low  a  level  by  twelve  feet,  and  that  wells  have  been 
sunk  twenty-six  feet  below  the  river  level  before  water  was 
found,  as  at  the  McEwen  well.  Wells  going  below  the  river 
twenty  feet  are  not  uncommon.  The  explanation  for  the  wide 
spread  belief  that  the  river  level  has  to  do  with  finding  water, 
is  found  in  the  well-known  fact  that  any  bed  of  sand  or  gravel 
covered  with  clay  is  a  water  bearing  stratum.  Any  experi- 
enced well  or  cistern  digger  will  tell  you  that  every  little  bed 
of  sand  passed  seeps  water. 
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EDUCATION. 

Hartsville  Uyiwcrsity^  under  the  denominational  control  of  the 
United  Brethren  in  Christ  (not  Moravians),  is  located  at  Harts- 
ville, and  has  a  charter  granting  full  University  privileges  and 
powers.  Both  sexes  are  admitted  and  are  equally  entitled  to 
degrees  on  completion  of  the  prescribed  curriculum.  "The 
course  of  study  embraces  the  branches  usually  taught  in  such 
an  institution  East  and  West,  and  numbers  among  its  graduates 
many  worthy  and  prominent  citizens  of  this  and  other  counties 
and  States."  Parents  and  guardians  who  wish  to  place  their 
children  and  wards  at  a  good  school,  healthfully  located  in  a 
town  free  from  the  vices  and  temptations  of  most  larger  places, 
can  not  do  better  than  to  consider  the  claims  of  this  institution. 

Moravian  Seminary  for  Young  Ladies^  at  Hope,  "is  a  boarding 
school  for  young  ladies,  and  is  designed  to  afford,  in  the  whole- 
some retirement  of  a  rural  neighborhood,  and  at  a  moderate 
cost  the  best  opportunities  for  acquiring  a  thorough  education. 
The  institution  has  not  been  established  for  private  advantage, 
but  for  public  good.  It  is  the  property  of  the  Synod  of  the 
Moravian  Church  in  the  Northern  District  of  the  United  States, 
and  is  conducted  on  the  plan  and  principles  of  the  older  and  well 
known  Moravian  boarding  schools  in  this  country  and  Europe." 

Central  Conservatory  of  Music — This  institution  is  located  in 
the  city  of  Columbus,  in  a  building  erected  expressly  for  a  mu- 
sical academy,  and  is  one  of  the  most  attractive  buildings  in 
the  city.  The  class  system  of  the  conservatories  of  Europe  is 
used.  "The  regular  course  of  study  is  especially  adapted  to 
those  desiring  a  complete  and  thorough  education  in  music  at 
the  least  expense  and  in  the  shortest  possible  time." 

Columbus  City  Schools — Have,  under  the  efficient  management 
of  Prof.  Andrew  Graham,  assisted  by  an  able  board  of  trustees, 
taken  rank  with  the  best  schools  of  the  State.  Graduates  of  the 
Columbus  High  School  may  well  be  proud  of  their  alma  mater. 

THANKS. 

In  general  we  return  thanks  to  all  the  citizens  of  the  county 
whom  we  have  met  during  the  survey.  For  favors  and  infor- 
mation we  are  indebted  to  Lewis  Donhost,  county  auditor,  and 
James  Wells,  deputy;  Messrs.  Geo.  Pence  and  Geo.  W, Forester, 
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of  ColumbuB;  Mr.  James  Manley,  of  Rock  Creek  township; 
Dr.  Henry  Connelly,  of  Elizabethtown ;  Messrs.  John  Myer  and 
Frank  Miller,  of  Waymansville;  Dr.  Smith,  of  Bethany;  the 
Drybread  Brothers,  of  the  Valley  Mills;  Mr.  I.  N.  Smock,  of 
German  township;  Messrs.  S.  S.  Ryker,  M.  F.  Dawson,  H.  G. 
Chamberlain,  Dr.  Geo.  Remy  and  G.  Will.  Brown,  of  Harts- 
ville;  Mr.  Nathan  Newsom,  of  Sand  Creek  township,  and  Miss 
Jalia  Miller,  of  Hope. 
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SPECIES  OF  FOSSILS  FOUND  IN  THE  NIAGAM  QBOUF 


AT 


By  prof.  JAMES  HALL,  State  Geologist  of  New  York. 


THE   FAUNA   OF   THE   NIAGIARA    GROUP   IN   CENTRAL   INDIANA. 

The  Waldron  locality  of  the  Niagara  group,  which  has 
proved  so  prolific  in  species,  and  so  abundant  in  the  individuals 
of  nearly  all  of  them,  was  discovered  in  1860  hy  Prof.  David 
Christy,  of  Cincinnati,  and  the  information  was  communicated 
to  Prof.  James  Hall  in  the  Autumn  of  that  year.  After  a  par- 
tial study  of  the  collections  of  Prof.  Christy,  together  with 
some  other  specimens  furnished  by  several  persons,  and  of 
subsequent,  more  extensive  collections  from  the  same  locality. 
Professor  Hall  communicated  to  the  Albany  Institute,  April 
29,  1862,  a  '"Notice  of  some  new  species  of  fossils,  from  a 
locality  of  the  Niagara  group  in  Indiana,  with  a  list  of  identi- 
fied species  from  the  same  place."  This  paper  was  published  in 
Vol.  IV  of  the  Transactions,  and  an  abstract  of  the  same  was 
published  in  i>amphlet  form  in  May,  1863. 

Further  study  of  these  collections,  together  with  additional 
material,  enabled  the  author  of  these  papers  to  i)repare  a  more 
extended  memoir,  with  figures  of  the  greater  portion  of  the 
species  then  known.  The  illustrations  of  these  species  in 
thirty-two  octavo  plates,  were  published  in  a  documentary 
edition  of  the  New  York  State  Museum  Report  in  1876. 
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The  text  of  the  descriptions,  together  with  the  plates,  was 
published  in  the  Museum  edition  of  the  report  in  1879.  In  the 
meantime  additional,  collections  from  the  Waldron  locality 
necessitated  an  additional  paper,  which  was  communicated  to 
the  Albany  Institute,  in  March,  1879,  entitled,  "Descriptions  of 
New  Species  of  Fossils  from  the  Niagara  formation  at  Waldron, 
Indiana.'* 

Within  the  past  few  years,  new  species  from  this  locality,  in 
addition  to  those  published  by  Professor  Uall  have  been  de- 
scribed by  Messrs.  S.  A.  Miller  and  C.  B.  Dyer,  and  by  Mr.  U. 
P.  James,  which  we  may  hope  to  see  illustrated  in  a  future 
report. 

The  species  herein  described  and  figured  are  all  from  a  single 
locality  on  Conn's  Creek,  near  the  town  of  Waldron,  Shelby 
county,  Indiana,  where  the  calcareous  shales  of  the  group,  with 
thick  seams  of  limestone  oecur.  Many  of  the  same  species  are 
found  in  more  calcareous  beds  at  the  neighboring  locality  of 
St.  Paul,  in  the  same  county,  and  also  at  localities  further  south 
on  Conn's  Creek,  and  in  Bartholomew  county. 

The  investigation  has  proved  an  interesting  oTie,  especially  as 
an  aid  to  our  knowledge  of  the  geographical  distribution  of 
the  Niagara  fauna. 

In  the  Twentieth  Report  on  the  New  York  State  Cabinet  of 
Natural  History,  there  is  a  pretty  full  illustration  of  the  pro- 
dominant  forms  of  this  fauna,  as  represented  in  the  Niagara 
formation  of  Wisconsin,  where  the  prevailing  rock  is  a  mag- 
nesian  limestone.  Dr.  F.  Koemer,  in  his  "  Silurische  Fauna  des 
Westli(?lien  Tennessee,"  has  given  an  illustration  of  the  fauna  of 
this  period  as  known  in  that  State.  To  these  publications  wc 
may  add  Volume  II  of  the  Pahvontology  of  New  York,  which 
illustrates  the  Niagara  fauna  in  its  typical  locality,  and  we  have 
thus  the  means  of  comparison  between  the  prevailing  forms  of 
four  widely  separated  regions. 

Among  the  collections  from  Waldron,  we  find  a  greater  pro- 
portion of  species  identical  with  those  of  New  York  than  in 
any  other  western  locality,  while  the  new  forms  are  of  the  same 
genera,  and  often  quite  nearly  allied  to  those  of  the  Niagara 
region.  It  is  however  a  little  remarkable,  that  while  we  have 
in  the  Indiana  locality  twice  as  many  crinoidal  species  as  in 
New  York,  and  more  than  ten  times  as  many  individuals,  there 
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has  not  been  found  a  single  specimen  of  Caryocrinus,  which  is 
the  most  abundant  form  of  crinoid  in  New  York,  also  occur- 
ring  quite  frequently  in  Wisconsin  and  Iowa,  and  more  abund- 
ant in  Tennessee  than  in  the  other  localities. 

The  physical  conditions  originally  existing  at  Waldron  were 
more  similar  to  those  of  Western  New  York,  than  to  those  of 
any  other  region.  In  Wisconsin  and  Iowa  the  outcrops  are 
chiefly  of  magnesian  limestone,  and  the  Gasteropoda  and 
Cephalopoda  predominate,  while  the  Cystidae  are  often  equally 
conspicuous  with  the  Crinoidea.  At  the  Waldron  locality, 
cystidean  forms  are  extremely  rare,  and  but  few  are  known  in 
Tennessee ;  and  though  not  abundant  in  New  York,  more 
Bpecies  are  known  there  than  at  both  the  other  localities  named. 
It  is  probable,  however,  that  in  this  comparison  we  are  not 
dealing  with  the  same  beds  in  each  one  of  these  localities. 
While  the  prevailing  fossiliferous  beds  in  Western  New  York 
are  essentially  parallel  with  those  of  Waldron  and  of  Western 
Tennessee,  those  of  Wisconsin  and  Iowa  are  to  a  considerable 
extent  somewhat  older,  being  the  lower  beds  of  the  series ;  while 
the  others  are  of  the  newer  and  middle  portion  of  the  forma- 
tion.* 

It  would  appear,  from  what  we  know  of  the  physical  con- 
ditions of  this  ancient  sea,  that  it  was  generally  shallow  and 
the  bottom  extremely  uneven. 

The  Niagara  group,  in  its  eastern  outcrop  from  Eastern  New 
York  to  Virginia,  indicates  a  nearly  uniform  shallow  sea,  with 
the  deposition  of  calcareous  beds  of  magnesian  character,  which, 
in  their  southwestern  extension,  become  in  part  replaced  by,  or 
alternate  with,  argillaceous  deposits.  Along  this  line  the  form- 
ation is  everywhere  thin,  and  so  inconspicuous  that  it  has 
usually  been  considered  a  subordinate  member  of  the  succeed- 
ing group.     It  is  here  usually  marked  by  the  presence  of  a 


*Tbe  relntionfl  of  the  different  mombcrfi  of  the  Niagara  formation  in  Wisconsin,  Iowa, 
And  other  wo.«tern  localities  with  those  of  Now  York,  have  not  been  fully  determined.  It  is 
known  that  in  Canada  West  (Ontario)  the  limestones  of  the  lower  part  of  the  formation 
Acquire  a  greatly  increased  thickness  over  the  same  beds  in  Western  New  York;  and  that 
they  also  include  the  Clinton  limestones  since  they  contain  Pentamerttn  oblongut  and  some 
other  Clinton  forms  of  Now  York.  In  their  western  extension  these  limestones  gradually 
lose  their  shaly  partings  and  their  seams  and  beds  of  shale,  becoming  massive  and  nearly 
aniformly  ashen  or  drab  in  color.  In  this  condition  tho  masd  is  recognized  as  a  part  of  the 
Niagara  gronpt  And  the  Clinton  group  is  restricted  to  arenaceous  and  shaly  beds,  some- 
times with  thin  calcareous  bands,  corresponding  more  nearly  in  physical  characters  with  the 
Mne  formation  in  Uerkimer  and  Oneida  countio:*,  in  the  Statu  of  New  York. 
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few  species  of  corals  which  are  extremely  abundant,  some  forms 
of  Brachiopods,  a  few  Lamellibrauchs,  Gasteropods  and  Cepha- 
lopods,  and,  more  rarely,  some  remains  of  Trilobites.  These  are 
indentical  with  or  nearly  allied  to  those  which  characterize  the 
formation  in  its  more  western  localities.  Westerly,  within  the 
limits  of  New  York,  the  formation  has  a  very  moderate  devel- 
opment, until,  at  the  eastern  part  of  Wayne  county,  the  shaly 
member  becomes  marked  and  gradually  increases  in  thickness 
to  Niagara  county;  and  the  superior*  limestone  increases  in 
thickness  in  the  same  direction. 

The  shaly  fossiliferous  beds,  so  conspicuous  on  the  Qenesee 
river  at  Rochester,  in  Wayne  and  Niagara  counties,  and  upon 
the  Niagara  river,  thin  out  greatly  within  fifty  miles  west  of 
the  river,  and  are  nowhere  seen  along  the  outcrops  in  a  west- 
erly and  northwesterly  direction.  This  shaly  member  of  the 
formation  was  apparently  deposited  in  a  wide,  shallow  depres- 
sion in  the  bed  of  the  ancient  ocean,  which  became  gradually 
filled  with  fine  calcareous  mud,  and  which,  during  this  slow 
process,  afforded  opportunity  for  the  development  of  a  most 
abundant  fauna. 

In  Indiana,  also,  these  slialy  beds  were  j)robably  deposited  in 
a  wide  depression  of  the  ocean  bed,  similar  to  that  of  Western 
New  York,  while  to  the  northward  the  area  was  a  more  shallow 
sea.  We  have  a  less  accurate  knowledge  of  the  physical  con- 
ditions prevailing  to  the  south  and  southwest  of  the  region 
described;  but  it  would  appear,  from  what  we  know  of  the 
distribution  of  the  fossils,  that  there  were  similar  areas  of 
depression  with  a  most  abundant  fauna,  while  the  intermediate 
shallower  areas  are  marked  by  the  presence  of  calcareous  de- 
posits, with  a  moderate  development  of  a  somewhat  distinct 
fauna,  in  which  corals  are  usually  conspicuous,  and  carrying 
the  aspect  of  an  interrupted  and  imperfectly  developed  coral 
reef. 
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PLANT^E. 
BUTimOTREPIIIS,  IlalL 

BUTHROTREPHIS   GRACILIS,   Var.    CRASSA,   Hall. 

Plate  1,  Figs.  6. 
Buthrotrephis  gracUis,  var.  craasa.  Hall.     Pal.  N.  Y.,  Vol.  II,  p.  19,  1852. 

Plant  flexuous,  brandling ;  branches  simple  or  bifurcating, 
more  or  less  diverging  from  the  central  stipe,  obtuse  at  the  ex- 
tremities, often  nodulose. 

But  few  specimens  of  this  species  have  been  observed  among 
the  extensive  collections  which  have  been  examined.  They  are 
somewhat  coarser  in  their  manner  of  growth  than  B.  c/racilis 
proper,  agreeing  in  this  particular  with  the  variety  rrossa.  In 
its  general  characters,  this  species  resembles  B.  suhnodosa  of 
the  Hudson  river  group  ;  but  it  is  usually  more  delicate  in  form, 
and  differs  in  its  mode  of  branching  and  in  the  form  of  the 
branches  which  in  that  species  are  always  somewhat  nodulose. 


PROTOZOA. 

RECEPTACULITES,  De  France. 

Receptaculites  subturbinatus,  Hall. 

Plate  2,  Fig.  1-3. 

JleceptaculUea  gubturbinatw^  Hall.     Transactions  of  the  Albany  Institute,  voL  iv,  p. 

224.     Abstract,  p.  30;  May,  1863. 
Ileeq)taeulii€s  subturbinatus^  Hall.     28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.     Museum 

edition,  p.  103,  pi.  3,  figs.  1-3,  1879. 

Body  small,  or  sometimes  approaching  the  medium  size  of 
species  ot  this  genus ;  subhemispheric  or  depressed  subturbi- 
nate ;  base  of  attachment  broad ;  upper  side  flat  or  slightly 
depressed  in  the  middle  for  a  space  of  about  half  of  the  diam- 
eter, thence  curving  outwards  and  downwards  to  the  periphery; 
cell-appertures  on  the  sides  and  exterior  portions  of  the  upper 
surface  distinctly  rhomboidal,  the  width  from  the  lateral  angles 
being  greater  than  the  height ;  cell-margins  very  prominent ; 
the  cells  in  the  central  portion  obscure. 
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This  small  species,  in  the  specimen  originally  described,  has 
a  diameter  of  nearly  twenty-five  millimeters;  with  a  height 
about  half  as  great.  It  approaches  in  character  to  the  R.  hemi- 
sphericiis  of  the  Niagara  formation  of  Wisconsin. 


Receptaculites  sacculus,  Hall. 

Plate  1,  Fig.  6. 
Receptaeuliiea  sacculusj  Hall.    Trans.  Alb.  Inst.,  Vol.  X.    Abstract,  p.  1,  1879. 

Body  longitudinally  subcylindrical,  hollow,  open  at  one  end 
(the  base  ?),  length  less  than  twice  the  diameter.  Cells  irregu- 
lar m  size  and  arrangement,  somewhat  smaller  near  the  base, 
expanding  at  the  aperture  to  twice  the  diameter  below.  Dis- 
tance between  the  cell-apertures  equal  to  the  diameter  of  the 
apertures.  Length  of  cylinder,  eighty  millimetei's;  diameter  at 
the  base,  55  mm.;  diameter  at  the  summit,  about  45  mm.; 
length  of  cell  tubes  in  the  thickest  portion  of  the  cylinder,10  mm. 

This  species  is  described  from  a  portion  of  an  individual 
broken  longitudinally  through  the  middle.  The  fragment  is 
covered  with  bryozoaus  rendering  some  of  the  characters  obscure. 
It  is  readily  distinguished  by  its  sac-like  form,  from  all  other 
species  known  in  this  horizon. 

ASTYLOSPONGIA,  Bocmcr. 
Astylospongia  pk.^^.mousa,  Goldf. 

Hate  2, /'!>.  4-11  and  H. 

Sijihonxa  prarmorAa^  Goldf.     Petref.  Germ.,  i,  17,  t.  (J,  f.  9.     1826. 
Siphonia  excamta^  Goldk.     Potref.  (ierm.,  i,  17,  t.  6,  f.  8.     1826. 
Siphoniu pritmorm,  IIi.'^inoku.     I^etli.  iSuoc,  94,  t.  26,  f.  7.     1837. 
Siphoiiia p'lrmorsa^  EicnwALi).     Silur.  Schichtensyptcma  in  ICathland,  209. 
Siphonia  prccmorMij  Maximilian,  Herzog  von  Ix*uchtenberg.     Beschreibung  einigor 

ncucn  Thierreatc  der  Urwclt  aus  den  Silurischcn  Kalkflchichten  von  Zarskoje- 

selo.     St.  Petersburg,  1843,  24. 
Siphonia  prannorm J  Fkrd.  Roemer.     i.  Leonh.  u.  Bronn's  Jahrb.,  1848,  684. 
Siphonia  pnnnormy  Fekd.  lioEMER.     i.  Lcthaea  geognoat.  ed.  3,  Th.  ii,  154,  t.  27,  f, 

21.     1852-1854. 
Siphmia  cxcavata,  Bkonn.     i,  I^eth.  gcogu.  cd.,  3  Th.  v.  75.     1851-185?. 
Siphonia  siipitataf  Hlsingeu.     Leth.  Suec,  9<,  xxvi,  f.  8. 
Jerea  exeavata^  d'Orbiony.     Prodr.  do  Pal.  Btrat.  ii,  286      1850. 
Astylospongia  pramwrmf  Koemer.     Die  Silurischc  Fauna  dcs  Westlichen  TenneasM, 

p.  8,  pi.  1,  figs.  J,  la-lc.     1860. 
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Attyiotponffia  prcFtnorsaf  (GoLDF.)  Hau..   Tranit.  Alb.  Inst.,  vol.  iv,  p.  22&    Abfltract, 

p.  34;  May,  1863. 
AtiyUmpongia  prcemona,  (Goldf.)  Hall.    28th  Rep.  N.  Y.  St.  Mub.  Nat.  Hist.;  Mu- 

eeum  edition,  p.  108,  p).  3,  figs. -4,  11  and  14.    1879. 

This  widely  distributed  species  which  has  been  illustrated  by 
Goldfass,  Hisinger,  Bronn,  Roeiner  and  other  authors,  is  a 
common  form  at  Waldron,  but  it  rarely  or  never  attains  the 
dimensions  which  it  has  in  the  same  horizon  in  Tennessee, 
where  it  is  even  mort^  common  than  in  Indiana. 

The  usual  dimensions  of  the  Waldron  specimens  vary  from 
ten  to  twentv  millimetres  in  lateral  diameter,  with  a  vertical 
diameter  of  about  one-sixth  less  than  the  lateral.  There  is 
much  variation  in  the  strength  and  number  of  the  furrows  and 
prominence  in  the  lobes,  and  also  in  the  depth  and  diameter  of 
the  depression  at  the  center  of  the  summit. 

The  interior  structure  is  represented  in  figs.  9,  10,  11,  as  it 
appears  under  an  ordinary  lens.  In  all  the  specimens  which 
Lave  been  cut,  there  is  evidence  of  an  original  central  cavity, 
filled  with  mineral  matter  which  does  not  preserve  structure. 

ASTYLOSPONGIA    PR.f:M0RSA,  Var.  NUXMOSCIIATA,  Hall. 

rtatt  2,  Mgs,  12,  13. 

Artylofjxmgia  prcemorsa^  var.  mmnoKhatay  Hall.     28th  Rep.  X.  Y.  8t.  Mus.  Nat. 
Hist;  muH.  ed.,  p.  104,  pi.  3,  figs.  12,  13,  1879. 

Form,  an  oblate  spheroid  with  the  entire  surface  traversed 
by  numerous  interrupted  and  unequal  grooves  or  subeonfluent 
pits  giving  a  rugose  aspect ;  the  sides  marked  by  a  few  narrow 
scarcely  defined  sulci,  which  do  not  reach  the  summit;  summit 
elevat^^d  and  without  the  central  depression  possessed  by  typi- 
cal forms  of  the  species.  Entire  surface  covered  by  minute  pus- 
tulose  elevations,  which,  under  an  ordinary  lens  do  not  show 
structure.  Tlie  minute  interior  structure  has  not  been  deter- 
mined. 

This  form  was  included  under  A.  prccrnorsa  in  the  Documen- 
tary edition  of  the  28th  Rept.  N.  Y.  St.  Mus.  N.  II.,  but  was 
separated  as  a  variety  in  the  museum  edition.  It  occurs  in  as- 
sociation with  the  other  forms  of  Pretrospongia  at  the  Wal- 
dron locality. 
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ASTYLOSPONGIA   IMBRICATO-ARTICULATA,  F.  Boem. 

Siphonia  inibricato^rtieulataf  Ferd.  Boemer.    In  Leonh.  u.  -Bronn's  Jahrb.,  1848, 

685,  ix,  fig.  3. 
A»tylogp<mgia  imbrimto-articulaUiy  F.  BoEM.    Die  SiL  Fauna  des  WestL  Tenneceee,  p. 

12,  pi.  1,  figs.  5,  5a.     1860. 
AmyIos])&nffia  imbricato-articuiata,  (F.  BoEM.)  Hall.     28th  Bep.  N.  Y.  St.  Mus.  Nat. 

Hist.;  niUB.  ed.,  p.  104.     1879. 

A  single  specimen  of  this  species  or  a  closely  allied  form,  has 
been  observed  among  some  recent  collections  from  Waldron. 


ASTYLOSPONGIA    (PALiEOMANON)    BURSA,  HdlL 
Plate  1,  Fi(f.  4;  Plate  2,  Figs.  15,  16. 

Aifti/ltjsj)on(/iaf  [Palitommum)  bursa j  Hall.     Doc.  Edit.  28th  Bep.  St.  Muh.  Nat.  Hist. 

Explanation  of  pi.  3,  fign.  15,  16.     1876. 
Astylo}tprmffiu  {P(d(romanon)  hirsOj  Hall.     28th  Bep.  N.  Y.  St.  Mufl.  Nat.  Hist.;  mas. 

ed.,  p.  105,  pi.  3,  figH.  15,  16.     1870. 
Compare  Ptdrvmnnnon  cratrjUy  Bokmer.     Die  Silur.  Fauna  des  Westl.  Tenn.,  p.  13, 

j)l.  1,  f.  4,  4a.     18(50.     AltH),  Auhcoplna  Grantij  Billing^.    Canadian  Naturalist 

and  Gcologisl.     1875. 

Body  calyciform,  elongate  semi-elliptical  in  outline,  regularly 
rounded  below  nnd  curving  upwards,  the  sides  above  the  mid- 
dle of  the  lici":ht  nearlv  straiorht. 

Surface  tinely  punctate  and  marked  by  elongate  subcouflucnt 
pits. 

The  specimen  iiccured  has  been  laterally  compressed,  so  that 
the  true  form  would  be  narrower  than  represented  in  figure  15. 
Some  s]>ecimens  of  recent  collections  with  shorter  and  com- 
paratively broader  cups,  have  essentially  the  same  general 
aspect  of  surface  as  this;  but  the  large  pits  upon  the  surface 
are  less  confluent,  and  it  is  possible  tliat  these  forms  may  be 
allied  to  Pahvoiimmyn  rratcni  of  Roemer,  but  their  conditiou  of 
preservation  does  not  admit  of  satisfactory  reference. 

A  single  specimen  (pi.  1,  fig.  4)  with  a  i)roportionally  nar- 
rower form  than  shown  in  fig.  15,  presents,  on  a  part  of  its  sur- 
face, numerous  and  closely  arranged  stelliform  spiculro  which 
appear  to  be  superficial,  while  tlie  surface  beneath  is  finely 
punctate. 

The  imperfect  preservation  of  all  the  larger  forms  of  sponges 
in  the  Waldron  collections  is  such  as  to  render  difficult  and  un- 
satisfactory any  specific  determinations  from  external  form  and 
character  alone. 
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HYDROZOA. 

DENDROGRAPTUS,  Hall 

Dendrograptus  (s.  g.  Chaunograptus)  novellus,  Hall. 

Plate  1,  I'igs.  1,  2. 

Dendograplus  (a.  g.  Channograjytus)  twveUns,  Hall.     Trans.  Alb.  Inst.,  Vol.  X.     Ab- 
Btract,  p.  2,  1879. 

Fossil  occurring  free  in  the  sljalee,  or  upon  other  fossil 
bodies,  in  slender  branching  fronds.  Branches  diverging,  lax 
and  slender,  with  numerous  branchlcts,  both  marked  by  numer- 
ous cellules  which  are  usually  indicated  by  the  appearance  of 
abrupt  expansion  and  contraction  of  the  branches. 

The  angular  projection  of  the  cell-aperture  can  be  ol)served 
in  many  parts  of  the  fossil. 

This  species  is  more  lax  and  diftuse  than  any  form  of  Den- 
drograptus known,  and  therefore  has  been  separated  from  the 
typical  forms  of  the  genus.  It  occurs  free  among  other  fossils, 
or  attached  to  some  fragmentary  portions  of  other  bodies.  In 
its  habit  of  growth  it  is  quite  distinct  from  any  of  the  forms 
heretofore  illustrated,  and  it  is  probable  it  belongs  to  a  division 
of  the  Hydrozoa  which  has  not  been  recognized  in  the  paheozoic 
formations. 

IXOOAULIS,  Hall. 
Inocaulis  divaricata,  Hall. 

Plate  1,  Fig.  3. 
JnocatUu^  dirarirata^  Hall.    Trans.  Alb.  Inst,  Vol.  X.    Abstract,  p.  2,  1879. 

Frond  ramose,  regularly  branching  at  intervals  about  ten  mil- 
limeters by  dichotomous  division.  Branches  straight,  diameter 
2  mm.,  diverging  at  an  angle  of  nearly  85°,  giving  the  frond  a 
somewhat  rigid  appearance.  Exterior  structure  composed  of 
numerous  irregular,  longitudinally  striated,  branching  fila- 
ments, connected  by  slender  dissepiments,  forming  rows  of 
small,  irregular,  sub-angular  cell-apertures. 

This  species  is  distinguished  from  /.  i>lxLmulosaj  Hall  {Pal. 
N.  Y.y  vol.  ii,  p.  176),  by  its  rigid,  slender,  diverging  branches, 
and  by  the  absence  of  the  projecting,  imbricating  scales  forming 
the  cell-margins. 
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The  specimen  here  described  furnishes  some  additional  evi- 
dence regarding  the  intimate  structure  and  nature  of  Inocaulis* 


CORALS  AND  BRYOZOA. 

STREPTELASMA,  Hall 
Strkptelasma  radicans,  Halt 

P!aU  4,  Figs.  1-4. 

StrepieUuTna  {Aitkwophyllumt)  radieans.  Hall.    Doc.  Edit.  28th  Bep.  St  Mus.  Nal. 

Hist.     Explanation  of  pi.  5,  fign.  1-4.     187C. 
Strtptelamm  radicans^  Halu    28th  Bep.  N.  Y.  St.  Mufl.  Nat.  Hist    Mus.  Ed.,  p 

106,  pi.  6,  figs.  1-4.    1879. 

Corallum  simple  turbinate,  usually  irregular  in  its  growth 
below,  or  truncate,  from  attachment  to  other  bodies;  sometimes 
with  radiciform  extensions,  often  curved  near  the  base;  calyx 
circular,  deep ;  dissepiments  strong,  a  section  showing  twenty 
to  twenty-two  extending  half-way  to  the  center,  with  an  equal 
number  of  short  intermediate  ones.  A  single  specimen  cut 
longitudinally  shows  no  horizontal  diaphragms,  and  the  inner 
margin  of  the  rays  are  crenulate. 

Exterior  strongly  marked  by  the  radiating  ridges  of  the  dis- 
sepiments, and  usually  pretty  regulary  enlarging  from  the  base, 
though  sometimes  showing  irregularities  due  to  contraction 
and  expansion  of  growth.  IToight  of  specimens  from  25  to  40 
millimeters. 

This  species  is  of  common  occurrence  in  the  Waldron 
locality. 

Strbptelasma  (Duncanella)  borealis,  Nicholson. 

Plate,  1,  FigK  7-10;  I^Ue  4,  Fxgs.  7,  8. 

DuMandha  borealw^  Nicholson.    Ann.  and  Mag.  Nat.  Hist,  4th  aeriea,  toI.  xiii. 

1874. 
StrepieUtfma  minima^  Hall.     Doc.  Edit.  28th  Rep.  St.  Mus.  Nat  BUst     £xplaii»* 

tion  of  pi.  5.     1870. 
Streptcltuma  {DuneancUa)  borealis,  Nicholron.     28th  Bep.  N.  Y.  8t  Mna.  Nat  Hut 

Mus.  Ed.,  p.  106,  pi.  5,  figs.  7  and  8.    1879. 

Corallum  simple  elongate-obconical :  calyx  deep,  circular, 
scarcely  expanding  at  the  margins  beyond  the  general  enlarge- 
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ment  of  growth;  rays,  coarse  and  strong;  epitbeca  strongly 
marked  by  vertical  striee  indicating  tbe  rays,  and  usually  by 
distinct  stri»  of  growth  which  sometimes  obscure  the  rays; 
epitheca  rarely  covering  the  base,  leaving  the  rays  exsert;  these, 
to  the  number  of  nine  or  ten,  and  sometimes  twelve,  coalesce 
in  the  center,  gradually  increasing  in  number  with  the  growth 
of  the  coral  till  there  are  from  seventeen  to  nineteen  at  the 
margin  of  the  calyx.     Length,  twenty  millimeters. 

With  the  exception  of  the  exsert  septa  at  the  base,  this  coral 
has  all  the  characteristics  of  Streptelasma  in  the  arrangement 
of  the  radiating  septa  which  coalesce  near  the  base  and  for 
some  distance  upwards,  above  which  the  lamellae  approach  the 
center,  leaving  a  cylindrical  cavity  which  gradually  expands 
above. 

ZAPHRENTIS,  Rafinesqae. 

Zaphrentis  celator,  Hall, 

Plate  A,  Figs,  b,  6. 

ZapkmUUf  celator,  Rall.  Doc.  Ed.  28th  Bep.  N.  Y.  St.  Mua.  Nat.  Hist.  Explana- 
tion of  pi.  5,  figs.  5,  6.     1876. 

Zaphrentis  eelatar,  Hall.  28th  Bep.  N.  Y.  St.  Mus.  Nat.  Hist.  Mus.  Ed.,  p.  107, 
pi.  6,  figs.  5,  6.    1879. 

Corallum  turbinate,  rapidly  expanding  from  below,  with 
irregularities  of  growth,  producing  expansion  and  contraction 
of  the  cup.  Calyx  deep  and  broadly  expanded,  the  width  of 
the  specimen  figured  being  nearly  as  great  as  the  height.  Dis- 
sepiments, sixty  or  more. 

This  species  is  of  rare  occurrence  in  the  collections  from  the 
Waldron  locality. 

AULOPOKA,  Gold/iiss. 
Aulopora  precius,  Hall. 

Plate  8,  Figs,  6,  6. 

Aulopora  preciuSf  BjiL,!^    Doc.  Edit.  28th  Rep.  St.  Mus.  Nat  Hist.     Explanation  of 

pi.  9,  figs.  5,  6.    1876. 
Avlopora  preeius.  Hall.    28th  Bep.  N.  Y.  St.  Mus.  Nat.  Hist.     Mus.  Ed.,  p.  107, 

pL  9,  figs.  5,  6.    1879. 

Corallum  parasitic,  consisting  of  elongate,  tubular  cells  which 
in  their  progress  of  growth  usually  conform  to  the  surface  on 
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which  they  grow,  somewhat  gradually  enlarging  to  the  aper- 
ture. Calyces  budding  laterally  in  a  direct  line,  or  sometimes 
geminating,  and  diverging  at  an  angle  of  from  45  to  80  degrees. 
After  budding,  the  parent  cup  turns  upwards  and  ceases  to 
grow  in  that  direction.  The  corallum  sometimes  spreads  over 
a  considerable  extent  of  surface,  and  in  other  examples  the  cal- 
yces are  crowded  and  grow  nearly  directly  upwards,  attaining 
an  elevation  above  the  attached  base  of  three  to  five  millimeters. 
In  the  procumbent  forms  the  distance  between  the  budding  is 
about  4  to  5  mm.,  the  diameter  of  the  tube  at  its  origin  is  less 
than  1  mm.,  the  aperture  including  the  exterior  walls  being 
about  2  mms. 

This  species  bears  some  reseniblance,  in  its  mode  of  growth, 
to  the  Aidopora  Schoharim^  but  is  a  stouter  species,  except  in 
rare  examples  where  the  tubes  are  more  slender  than  in  the  pre- 
vailing forms. 

FAVOSITES,  Lamarck. 
Favosites  spinigerus.  Hall. 

Ptate  3,  Figs,  1-5;  Plate  8,  Figs.  1,  2. 

Favosites  NiagarensiSy  var.  spinigera^  Hall.     Doc.  Edit.  28th  Rep.  St.  Mas.  Nat.  Hist* 

Explanation  of  pi.  4,  figs.  1-6.     1876. 
Favimies  excrctusy  Hall.     Doc.  Edit.  28th  Rop.  St.  Muh.  Nat.  Hist.    Explanation  of 

pi.  9,  figs.  1  and  2.     1876. 
Favomies  KjxmgiUay  Komingkk.     Fossil  Corals,  page  24;  reference  under  the  head  of 

Fmx>sites  pgrifonnisy  1876. 
Favosites  sjnnif/erm,  Hall.    28th  Rep.  N.  Y.  St.  Mua.  Nat.  Hist.     Mub.  Ed,,  p.  108, 

pi.  4,  figs.  1-5.     1879. 

Form  hemispheric  or  pyriform,  often  spreading  and  becoming 
lobed  above.  Tubes  small,  ranging  from  one  to  one  and  a  half 
millimeters,  the  lateral  walls  with  radiating  spinute;  dia- 
phragms essentially  Hat,  mural  pores  not  determined,  cell-aper- 
tures irregularly  margined  by  spiniform  processes. 

This  small  species  occurs  in  subhemispheric  forms  of  from 
10  to  25  mm.  in  diameter  and  of  somewhat  less  elevation ;  it 
also  assumes  pyriform  shapes  of  similar  dimensions,  often 
becoming  exi)anded  and  variously  lobed  above.  The  aper- 
tures of  the  cells,  as  usually  presented,  are  extremely  vari- 
able in  size,  and  there  is  not  unfrequently  a  group  of  smaller 
cells  arranged  around  a  larger  one,  and  in  the  irregular  mode 
of  growth  the  margins  become  free  and  more  or  less  curved. 
In  rare  examples  the  apertures  are  free,  rounded,  and  a  little 
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dilated,  while  on  the  margins  of  the  mafis  the  tubes  are  sub- 
cylindrical  with  individual  epithecffi.  In  such  forms  the  aper- 
tures present  an  appearance  as  of  one  cell  budding  from  the 
calyx  of  another,  but  this  aspect  is  probably  due  to  a  thicken- 
ing of  the  cell-wall  or  an  abrupt  contraction  of  growth. 

in  specimens  where  the  aperture  is  expanded,  the  diaphragms, 
visible  from  above,  are  convex  with  a  little  boss  in  the  center. 

This  is  undoubtedly  the  species  indicated  by  Dr.  Rominger 
as  F.  sponf/illa,  but  at  the  time  of  printing  the  explanations  of 
plates  for  the  Documentary  Edition  of  the  28th  Keport  N.  Y. 
ot.  Mus.,  his  work  had  not  been  published. 

Favosites  Forbksi,  var.  occidentalis.  Hall. 

Bate  1,  i'V.  11-14;  Plate  3,  Figs.  6-15. 

Favosites  Forbesif    (Edwards  &  Haime)  Hall.     Doc.  Edit.  Rep.  St.  Mus.  Nat. 

Hiat.     Explanation  of  pi.  4,  figs.  6-15.     1876. 
Favosites  Fwhesi  var.  occidentalism  Hall.     28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.;  Mus. 

Ed.,  p.  109,  pi.  4,  iigH.  6-16.     1879. 

Compare  F.  Forbesiy  Ed^nards  &  Ha  imp:.     British  Fossil  Corals,  p.  258,  pi.  60, 

Corralluni  heniiypheric,  subgloboBe  or  pyriforni;  calyces  very 
unequal  in  size,  the  larger  ones  often  subcircular  and  about  tlu*ee 
millimeters  in  diameter,  while  the  smallest  cells  are  often  not 
more  than  1  mm.  at  their  apertures.  In  rare  specimens  the 
diameter  of  the  larger  calyces  does  not  exceed  2  mm.  A 
vertical  section  shows  the  walls  to  be  of  medium  thickness, 
while  in  the  calyces  they  appear  strong  and  are  often  crenulate 
from  the  longitudinal  striie.  Mural  pores,  situated  near  the 
angles,  in  one  or  two  ranges,  depending  on  the  size  of  the  cell. 
Cell-wall  granulose,  the  granuhe  arranged  in  transverse  lines. 

The  form  and  dimensions  of  the  coral  are  fairly  represented 
in  the  figures  on  plate  8,  and  few  larger  specimens  have  been 
observed  than  the  one  illustrated  in  tigure  10.  The  species  is 
very  abundant,  occurring  in  great  numbers  in  the  shaly  lime- 
stone dei)osits  of  Waldron  and  vicinity.  In  many  of  the  speci- 
mens the  epitheca  is  extended  from  the  bases  over  the  sides 
of  the  coral,  covering  the  cc!l-apertures,  and  not  unfreipiently 
some  of  the  larger  cells  upon  the  upper  face  of  the  coral  are 
partially  closed  by  an  individual  epithecal  covering,  which 
growing  inward  from  the  margins  finally  closes  the  aperture, 
after  the  manner  of  an  operculum  with  a  central  node.  In 
some  examples  this  epithecal  growth  begins  within  the  calyx 
walls,  presenting  a  distinct  ring  with  a  central  circular  opening, 

15— Geol. 
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giving  the  appearance  of  budding  from  the  parent  cell,  but  in 
the  progress  of  growth  the  space  between  the  cell-walls  aud 
the  epithecal  ring  is  closed  and  the  central  opening  becomes  in 
like  manner  filled. 

This  species  has  been  identified  with  F.  Forbesij  chiefly  from 
its  similarity  with  the  young  of  that  species,  as  represented  by 
Edwards  &  Haime,  British  i^ossil  Corals^  plate  60,  though  our 
specimens  very  rarely  assume  the  form  there  illustrated,  which 
is  similar  to  one  figured  by  Dr.  F.  Roemer,  from  the  Silurian 
of  West  Tennessee.  We  have  no  specimens  presenting  the 
characters  of  the  older  individuals  represented  from  the  Wen- 
lock  limestone,  though  the  few  larger  specimens  whicli  have 
come  under  examination  do  not  show  the  great  diversity  in  the 
size  of  the  calyces  which  ai)pears  in  the  smaller  corals.  The 
position  and  character  of  the  mural  pores  in  the  European 
species  is  not  stated  in  the  description.  The  strongly  pustulose 
character  of  the  cell-walls  as  represented  ih  the  British  speci- 
mens has  not  been  observed  in  the  American  forms. 


CLADOPORA,  Hall. 
Cladopora  sarmentosa,  HalL 

Ctadopora  }>armen(omj  Hall.     Trans.  Alb.  Inflt.  vol.  X,  abstract,  p.  3.     1879. 

Frond  ramose,  solid,  frequently  branching,  diameter  from  two 
to  four  millimeters;  cell-tubes  radiating  equally  on  all  sides 
from  the  axis  at  an  angle  of  45°,  gradually  enlarging  toward  their 
apertures,  which  arc  about  .75  mm.  in  diameter,  and  closely 
arranged  in  alternating  series,  the  apertures  having  their  lower 
sides  margined  by  a  projecting  lip  which  gradually  slopes  into 
the  substance  of  the  branch  below. 

This  species  boars  some  resemblance  to  C.  scnata.  Hall,  of 
the  Niagara  group  of  New  York,  but  difters  from  that  species 
in  its  stronger  and  more  frequent  branches  enlarging  at  their 
bases;  and  in  the  gradual  diverging  of  the  cell-tubes  from  the 
axis.     Specimens  of  this  species  arc  very  rare. 

CIl.'ETETES,  Fischer. 

Cn^TETES    CONrJIMILIS,  ITall. 

Phte  8,  /t>.  7-14. 

CJorapare  Tretnatopora  Holiday  Hali..     Pal.  N.  Y.,  vol  ii,  p.  153,  pi.  40  A,  figR.  6  a,  6  6, 
6  c.     1852. 
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ChtKitiest  raimmilify  Hall.     Doc.  Edit.  28th  Rap.  St.  Mus.  Nat.  Hut.    Explanation 

of  pi.  9,  figs.  7-14.    1876. 
Chaieies  eonsimUWf  HAiiK     28th  Rep.  N.  Y.  St.  Mub.  Nat.  Hist.;  Mus.  ed.,  p.  110, 

pi.  9,  figs.  7-14.    1879. 

Frond  solid,  pamose,  frequently  branching,  branches  in  the 
larger  specimens  having  a  diameter  of  sijc  millimeters.  Cell- 
tubes  polygonal  rising  from  the  center  of  the  branches  and 
gradually  diverging  to  the  surface.  Cell-walls  thin,  strongly 
corrugated,  transverse  diaphragms  extremely  rare  or  entirely 
wanting.     Apertures  .35  mm.  in  diameter. 

In  well-preserved  specimens  the  cell-walls  at  the  apertures 
are  granulose  and  have  minute  spines  at  the  angles  of  the  cells. 

This  species  occurs  in  such  forms  as  are  figured  on  plate  8, 
presenting  in  the  diflerent  conditions  of  weathering,  the  phases 
represented  in  the  enlarged  figures  8,  10,  12  and  14. 


TREMATOPOKA,  Hall. 
Trematopora  osculum,  UalL 

J  hU  9,  Fi(jti,  ^S,  11-14. 

Trematopora  osculum^  Hall«  Doc.  Edit.  28th  Rep.  St.  Mns.  Nat.  Hist.  Explana- 
tion of  pi.  10,  figs.  3-12  (3  and  4  in  error).    1876. 

TStmaiopora-oseutum^  Hall.  28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.;  Mus.  ed.,  p.  110, 
pi.  10,  figs.  5-8,  11-14.    1879. 

Comp.  T.  ostiolatay  Hali^     Pal.  N.  Y.,  vol.  ii,  p.  152,  pi.  40A,  figs.  5a-5n.     1852. 

Frond  ramose,  hollow,  with  an  interior  epitheca,  branching 
infrequently ;  diameter  of  branches  from  one  and  a  half  to  two 
millimeters;  thickness  of  the  substance  of  the  bryozoum,  .35 
mm.  Cell-tubes  oval ;  apertures  .3  mm.  in  length,  closely  ar- 
ranged in  quincunx  order,  forming  oblique  rows,  opening  up- 
ward and  outward ;  usually  the  lower  side  of  the  aperture  is 
margined  by  a  projecting  semi-circular  lip,  which  partially 
covers  the  opening ;  rarely  the  upper  margin  of  the  aperture  is 
also  elevated. 

This  is  the  most  conmion  form  of  the  genus  in  the  Waldron 
locality,  and  is  very  abundant. 
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Trbmatopora  infrequens,  HalL 

Plate  9,  Fig.  3  in  /xirt,  and  Fig.  4. 

Trematopoi-a  in/rrqii^Wy  Hall.  Doc.  Edit.  28lh  Rep.  St.  Mub.  Nat.  Iliet.  Expla- 
nation of  pi.  10,  figs.  13,  14  (in  error  for  3  and  4).     1876. 

Trcrwitopora  infi'c<fiunrn*y  HaIiL,  28th  Rop.  N,  Y.  St.  Muh.  Nat.  Hist.;  Mu8.  ed.  p. 
Ill,  pi.  10,  fig.  3  in  part,  and  fig.  4.     1879. 

Frond  rainoso,  hollow,  the  inner  surface  marked  by  a  wrin- 
kled epitheea :  branches  from  one  and  a  half  to  two  millime- 
ters in  diameter;  bryozoum  about  .35  mm.  in  thickness.  Cell- 
tubes  oval,  rising  obliquely  from  the  epitheca  to  the  exterior  sur- 
face. Length  of  aperture  about  .3  mm.,  with  the  margin  dis- 
tinctly and  cijually  elevated,  occasionally  presenting  a  serrated 
appearance;  apertures  separated  by  distances  equal  to  their 
diameters,  arranged  in  quincunx  order,  presenting  a  spiral 
arrangement  around  the  branches. 

This  spi'cies  may  be  distinguished  from  T.  Oiirnlam  by  its 
larger  c(»lls,  and  by  the  cell-margins  being  strongly  and  equally 
elevated  in  i'very  portion,  while  in  that  species  the  lower  mar- 
gin of  the  api^rture  is  almost  always  more  strongly  elevated 
than  the  upper  portion. 

TrE.MATOPOUA    VAIIIA,    HnlK 

Itate  9;    Fig^.  15-23. 

Trrni'ifojfn'a  m/i'i,  IIakl.     Doo.  VA\h.  28th  Rt*p.  St.  Mus.  Nat.  Hist.     Explanation 
of  pi.  10.  fiM'*-  l''>--'^-      >^''*»-     ^'»'*-  ^**»  P-  11^-     l^''^- 

Krond  ramo.sf,  hollow,  inner  surface  transversely  wrinkled: 
branches  iVccpient,  from  two  to  seven  millimeters  in  diameter. 
iirvoz(Miin  about  1  mm.  in  thickness.  Cells  tubular,  oval  or 
<'ircular,  from  1  to  1.5  mm.  in  length;  for  the  first  half  of  their 
extent  i^rowing  nearly  parallel  with  the  inner  surface,  and  then 
turning  aluMiptly  outward;  diameter  at  the  aperture  .25  mm., 
varvinir  from  circular  to  elongate-oval,  arranged  irregularly 
from  contiiruitv  to  a  distance  eciual  to  the  diameter,  with  f re- 
qucnt  macuhe  which  are  destitute  of  cells.  Cell-margins  in 
well-preserved  specimens  distinctly  elevated,  and  frequently 
fim^ly  serrated. 

In  specimens  where  the  maculate  surface  is  well-preserved, 
the  adjacent  cell-apertures  often  have  their  longest  diameter  in 
a  radiating  direction  from   the  center  of  the  maeulfe.      The 
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cell-apertures  in  this  species  vary  from  circular  to  elongate- 
oval  or  ovate,  both  forms  sometimes  occurring  on  the  same 
specimen,  while  in  worn  specimens  the  apertures  appear  to  be 
polygonal. 

Termatopora  echinata,  Hall, 

Piaie  10;  rig».  1-5. 

Tretnatopora  tchinaia^  Hall.     Doc.  Edit.  28th  Rep.  St.  Mus.  Nat.  Hist.     Explana- 
tion of  pi.  11,  figa.  1-5.     1876.     Mus.  Ed.  p.  112.    1879. 

Bryozoum  solid,  ramose;  branches  from  .75  to  1.5  mm.  in 
diameter,  frequently  widely  diverging,  sometimes  at  an  angle  of 
80°  or  90°.  Cell-tubes  polygonal,  generally  hexagonal,  com- 
mencing at  the  center  of  the  branch  and  gradually  diverging 
to  near  the  surface,  where  they  turn  abruptly  outward.  CelK 
apertures  longer  than  wide,  length  from  about  .3  mm.  to  .55 
mm.,  the  width  being  from  one-half  to  two-thirds  their  length, 
having  at  the  angles  of  the  margins  slender,  sharp  spines. 

This  species  is  very  abundant,  often  nearly  covering  the  sur- 
faces of  the  calcareous  slabs,  and  imbedded  in  the  softer  shales. 
It  presents  much  variation  in  the  size  of  the  cell-apertures,  and 
their  distribution  on  the  surface  is  sometimes  interrupted  and 
irregular.  The  prevailing  form  is  represented  in  fig.  4,  plate 
10.  In  many  examples  the  smaller  stipes  and  branches  are 
marked  by  the  larger  cell-apertures. 


TrEMATOPORA    GRANILIFERA,  IldL 
Plate  10,  Fuj».  6,  7. 

Trtmatopora  f/ranulifera,  Hall.   Pal.  N.  Y.  vol.  ii,  p.  154,  pi.  40  A.  figs.  9a,  9c.    1852. 
Trematopm'a  granuiifera  (n.  Bp.  in  error.),  Hall.     Doc.  Ed.,  28th  Rep.  St.  Mus.  Nat. 

Hiftt.    Explanation  of  pi.  11,  figs.  <>,  7.     1876. 
Tremaiopara  f/ranuli/em,  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist. ;  Mus.  ed.  p, 

112,  pi.  11,  figs.  6,  7.     1879. 
Compare  T.  rcg^Uaru^,  Hall.     26th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  p.  100.     1873. 

Bryozoum  ramose,  solid;  branches  one  millimeter  or  less  in 
diameter.  Cells  tubular  oval,  rising  from  the  center  of  the 
branch  and  increasing  by  interstitial  additions.  Length  of 
apertures  .3  mm.,  with  a  width  of  .15  mm.,  arranged  upon  the 
surface  in  a  somewhat  quincunx  order,  being  in  right  lines 
longitudinally,  and  in  a  spiral  order  around  the  stipe.     Margiqs 
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of  apertures  elevated  aud  strongly  graniilosc ;  the  Bpaces  be- 
tween being  flat  or  channeled.  The  borders  of  the  apertures 
are  sonietimes  (toalescent,  and  present  no  intermediate  groove. 

Trematopora  minuta,  HalL 

Plate  10,  Fig.  8. 

Tranai(fpora  f  ( Trachirpora  f)  minuta^  Hall.     Doc.  Edit,  of  28th  Rep.  St.  Mus.  Nat, 

Hist.     Explanation  of  pi.  11,  fig.  8.     1876. 
Trematopora  minuta^  Hali,.    28th  Rep.  N.  Y.  St.  Mue.  Nat.  Hist;  'Hub,  ed.  p.  113. 

pi.  11,  fig.  8.     1879. 

Bryozoum  ramose,  very  slender :  branches  frequent,  'widely 
diverging;  diameter,  .5  millimeters.  Cell-apertures  elongate- 
oval,  length  about  .4  mmi,  and  width  .2  mm.;  distance  from  each 
other  longitudinally  about  equal  to  the  length  of  an  aperture, 
arranged  in  spiral  rows  along  the  branch.  Margins  distinctly 
elevated  and  grauulose,  and  separated  from  each  other  by  tor- 
tuous lines  of  nodes. 

This  species  differs  from  71  macropora  by  its  more  elongate 
cell-a})ertures*and  the  more  prominent  granulose  ridges. 

Trematopora  variolata.  Hall. 

Jiate  10,  Figs.  9,  10. 

Ttnnaiopora  variolata^  Hall.     Doc.  Edit.  28th  Rep.  St.  Mus.  Nat.  Hist.     Explana- 
tion of  pi.  11,  fig.  9,  10.     1876.     Mus.  ed.,  p.  113      1879. 

Bryozoum  ramose,  hollow,  diameter  of  the  branches  from  I 
to  1.5  millimeters.  Cell-apertures  oval,  margins  distinctly  ele- 
vated, length  ,il  mm.,  width  .2  mm.,  sometimes  closely  arranged, 
and  in  other  cases  irregularly  scattered  ;  surface  with  numer- 
ous macuhe  which  are  quite  destitute  of  cells. 

This  species  can  readily  be  distinguished  from  any  other 
form  in  this  association  by  the  scattered  and  irregular  distribu- 
tion of  the  cell-apertures  and  the  numerous  malculae  without 
cells. 

Trematopora  subimbricata.  Hall. 

Pfatf  9,  Figi.  9,  10. 
TermaUipora  wbvmbricaia,  Hall.    Trans.  Alb.  Inst.  vol.  X,  abstract,  p.  4.     1879. 

Bryozoum  ramose ;  branches  straight,  hollow;  inner  surface 
transversely  wrinkled ;   cellules  rising  from  the  epitheca  and 
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continuing  with  slight  obliquity  to  near  the  surface,  where  they 
curve  outward  almost  rectangularly  to  the  axis.  Cell-apertures 
oval,  about  two-thirds  as  wide  as  long,  often  closely  arranged 
or  crowded,  upper  side  without  elevated  margin,  lower  side 
with  a  projecting  lip.  In  some  parts  of  the  surface  there  are 
maculse  of  larger  and  more  irregularly  disposed  cells. 

This  species  resembles  T.osculumm  its  general* aspect;  but 
the  branches  are  stronger,  and  the  cell-apertures  irregularly 
disposed.  In  that  species  the  smaller  and  more  regularly  ar- 
ranged cells  arc  marked  by  a  projecting  border  on  the  upper 
margin. 

Trkmatopora  spiculata,  Hall. 

PUUe  10,  Figs,  II,  12. 

TreituUfipora  fpinulow^  Hall.     Doc.  Edit.  Rep.  St.  Mu8.  Nat  Hist.     Explanation 

of  pi.  11,  figs.  11,  12.    1876. 
Tremaiopora  ftpicvJataf  Hall.     MiUcr's  Cat  Pal.  Fobs.,  p.  245.     1877. 
Trtmatopora  spiculata,  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat  Hist;  Mus.  Ed.  p. 

114,  pi.  11,  figs.  11,  12.     1879. 
Not  Trematapora  spinuloMf  Hall.     Pal.  N.  Y.  vol.  ii.  p.  155,  pi.  40  A^  figs.  11a, 

lib.    1852. 

Bryozoum  solid,  ramose;  branches  frequent  and  not  widely 
diverging;  diameter  from  1.5  to  2  millimeters.  Cell-tubes  poly- 
gonal, arising  from  the  center  of  the  branch  and  gradually 
diverging  till  within  half  a  millimeter  of  the  surface  when  they 
turn  abruptly  outward;  at  the  point  of  turning,  the  cell-walls, 
previously^  thin,  become  thickened.  No  transverse  septa  are 
visible  till  near  the  surface,  where  they  are  numerous  and  dis- 
tant from  each  other  about  the  width  of  the  cell-tubes.  Cell- 
apertures  variable  in  size,  the  larger  ones  being  about  .16  mm. 
in  diameter,  irregularly  arranged  and  having  short,  stout  spin- 
ules  at  the  angles. 

This  species  is  readily  distinguished  by  its  solid  aspect, 
minute  cells  which  are  variable  in  size,  and  the  comparatively 
strong  spinules  which  disguise  the  cell-apertures  and  give  a 
uniform  'asperate  aspect  to  the  surface.  Sometimes  the  cell- 
margins  are  worn  flat  and  the  cells  appear  oval.  It  differs 
from  T.  echinata  in  its  more  robust  aspect,  and  the  smaller  and 
less  elongate  cells. 
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Trematopora  (Ch.15tetes)  orebripora,  Hall. 

Trematoponi  [Chfrteten)  cnMj)i)ra,  Hall.     Trans.  Alb.  Inst.  vol.  X.     Abstract  p.  3. 
1879. 

Frond  ramose,  branches  infrequent,  moderately  diverging; 
substance  solid  from  the  filling  of  numerous  small  subcylindrical 
cells,  which,  originating  at  or  near  the  center,  gradually  diverge 
to  near  the  surface,  where  they  turn  directly  outward.  Cell- 
apertures  oval,  from  one  and  a  half  to  two  millimeters  in  length 
and  about  two-thirds  as  wide  as  long;  irregularly  arranged, 
often  contiguous,  but  preserving  the  oval  form.  Septa  few  or 
none. 

It  difters  from  T.  carta  in  its  larger  and  distinctly  oval  cell-    , 
apertures,  and  its  solid  branches. 

Trematopora?  (Trachypora?)  macropora,  Hall. 

TranntojHtra.^  {Trachj^yyraf)  macropDrayllxLL,     Trans.  Alb.  Inst.  vol.  x.     Abstract, 
p.  -1.     1871). 

Iiryozoum  branching;  branches  slender,  solid,  infrequent^ 
diameter  .5  millimeter.  Cell-apertures  oval,  very  large  in  eom- 
parison  with  the  branches,  about  .3  nmi.  in  length  and  .2  ram.  in 
width,  with  elevated  and  granulose  margins;  the  apertures 
arnuigcd  in  spiral  rows,  the  distance  between  them  a  little 
moir  than  their  length.     Interspaces  covered  with  tine  granules. 

This  species  is  distinguished  from  T.  minata  by  the  absence 
oj"  the  stnmg  longitudinal  rows  of  nodes,  which  in  that  species 
iirr  niori*  elevated  than  the  cell-margins,  while  in  this  one  that 
<r|ijirnrl«T  is  rt^versed.  The  minute  granulaj  upon  the  surface 
show  that  th(^  differences  observed  are  not  due  to  weathering  or 
iiiaccratioh. 

CWLLOPOKA,  HaJl 

Thr  name  Callopoua,  which  is  claimed  by  some  authors  to 
bi"  id<*hli<al  with  Fistulipora  of  McCoy,  is  continued  for  the 
n-ason  that:  the  author  of  the  latter  genus  {British  I^alccozoic 
/u,:^si/s,  ji.  11)  says  that  "this  genus  was  proposed  to  include  the 
Mnnon  criijro.sani  (Gold.)  of  the  Eifel,  etc.,  and  some  new 
Hpeci(«s/'  The  Manon  mbrosum  of  Goldfuss  is  recognized  by 
European  jjaheontologists  as  a  specimen  of  Heliolites  intersiincta. 
Again,  in  describing  J',  dedpiens^  the  author  says:  "So  exactly 
does  this  resemble  the  Pakeopora  interstinday'  etc.     The  figures 
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of  F.  decipiens  scarcely  resemble  Callopora  in  its  ordinary 
forms.  See  Descriptions  of  Lower  HeLderberg  Corals  and  Bryozoa 
for  further  observations  on  these  genera. 


Callopora  singularis,  Hall. 

Bate  9,  Fig».  1,  2. 

CaUoipora  gingularUy  Hall.    Doc.  Edit.  28tb  Rep.  St.  Mus.  Nat.  Hist.    Explanation 
of  pi.  10,  figs.  1,  2.    1876.    Mus.  Ed.,  p.  115.    1879. 

Frond  ramose,  solid,  diameter  of  branches  two  millimeters. 
Cells  tubular,  oval,  or  polygonal,  arising  from  the  center  of  the 
branch  and  gradually  diverging  till  near  the  surface  when  they 
turn  and  open  nearly  directly  outward.  Cell-apertures  .3  mm. 
in  length,  with  a  width  of  .2  mm.,  irregularly  arranged,  vary- 
ing in  distance  from  contiguity  to  a  space  equal  to  the  length 
of  the  aperature ;  margins  distinctly  elevated,  frequently  crenu- 
lated  by  minute  spinules.  Intercellular  spaces  on  the  surface 
occupied  by  minute  pits,  which  are  observable  only  on  well- 
preserved  specimens. 

Translucent  sections  of  the  stipes  or  branches  present  no  evi- 
dence of  intercellular  vesiculose  structure,  and  have  all  the 
aspect  of  a  Trematopora.  This  condition  may  come  from  a 
solidifying  of  the  intercellular  substance  during  the  process  of 
petrifaction,  leaving  only  the  intercellular  pits  upon  the  sur- 
face. 

Callopora  elegantula,  Hall. 

Qdlapora  elegarUula,  Hall.     Pal.  N.  Y.,  vol.  ii,  p.  144,  pi.  40,  figs.  1,  2.    1852. 

Bryozoum  consisting  of  cespitose  or  fruticose  groups,  fre- 
quently branching  ;  branches  bifurcating  or  variously  diverging 
from  the  stems,  solid,  extremities  often  hollow,  or  having  a  cup- 
like tennination  ;  apertures  of  cells  circular,  with  intermediate 
angular  cellular  spaces ;  the  circular  apertures  often  having  a 
smaller  central  point,  or  circle  with  rays  extending  to  the  outer 
walls.  Intercellular  spaces  variable  in  extent,  often  irregular  ; 
circular  openings  of  cells  usually  destitute  of  rays ;  cells  tubu- 
lar, extending  to  the  axis  in  solid  specimens,  often  filled  and 
separating  in  prismatic  structure. 

This  species  as  recognized  among  the  collections  from  Wald- 
ron,  possesses  all  the  essential  characters  of  the  specimens  from 
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the  Niagara  groups  of  New  York.  It  may  be  readily  detcr- 
niined  from  other  associated  forms  of  this  genus  by  the  large 
circular,  distant,  and  somewhat  irregular  cell-pores. 


Callopora  ckrvicornis,  Hall. 

(JaUffjtftm  fvrviMmify  Hall.    Trans.  Alb.  Inst.  vol.  x.     Alntract,  p.  3.    1879. 

FroTid  ramose,  branches  round  or  flattened,  solid,  irregular  in 
th<;ir  mode  of  growth,  diverging  at  an  angle  of  90°,  diameter 
of  hrarichcH  reaching  eight  millimeters  Cellules  rising  from 
tlio  center  and  gradually  ascending  to  near  the  surface,  where 
they  turn  abruptly  outward;  cell-walls  very  thin;  septa  very 
infrequent ;  cell  apertures  oval,  .3  mm.  long,  .2  mm.  wide,  closely 
arranged,  with  elevated  margins  which  are  often  granulose.  In- 
tercellular spaces  very  narrow  or  sometimes  wanting,  leaving 
the  cell-margins  in  contact. 

Callopora  exsul.  Hall. 

Plate  8,  /t>.  3,  4. 

Alveofitf^  fx^il,  Hall.    Doc.  Edit.  28th  Rep.  St.  Mus.  Nat.  Hist.     Explanation  of 

pi.  9,  figs.  3,  4.     1876. 
Calhjjora  exsul^  Hall.    28th  Rep.  N.  Y.  St.  Mu8.  Nat.  Hi^t. ;  Mub.  ed.,  p.  115,  pi. 

9,  figB.  3,  4.     1879. 

Bryozoum  consisting  of  lamellose  expansions,  free  or  incrust- 
ing  other  organic  hodies,  celluliferous  on  one  side;  lower 
surface  formed  of  a  wrinkled  epitheca;  substance  of  frond 
sometimes  very  thin,  and  often  thickened  by  successive  a<;cre- 
tions  of  growth.  Cell-apertures  oval,  from  .3  to  .5  millimeter  in 
length,  and  usually  about  two-thirds  as  wide  as  long,  sometimes 
nearly  circular,  closely  and  irregularly  arranged.  Intercellular 
space  usually  occupied  by  a  single  series  of  angular  pits.  Mar- 
gins of  cell-apertures  elevated,  and  ornamented  by  from  two  to 
five  short  spiuules.  A  transparent  section  shows  an  intercell- 
uhir  veaiculose  structure,  with  transverse  septa  in  the  cell-tubes. 

The  more  recent  collections  from  Waldron  contain  a  consid- 
erable number  of  specimens  of  this  species  in  various  condi- 
tions of  preservation.  The  better  specimens  preserve  the  short 
spiuules  surrounding  the  cell-apertures,  with  a  distinct  row  of 
pits  nuirkingthe  intercellular  space.     In  some  of  the  specimens 
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the  spinultB  are  more  or  less  worn  awav  or  irregularly  preserved, 
and  in  further  wearing,  the  intercellufar  spaces  appear  as  thick, 
solid  walls  separating  the  cell-apertures.  The  specimen  orig- 
inally figured  as  Alveolites  exsul  is  evidently  a  Callopora  encrust- 
ing and  only  partially  covering  the  surface  of  Ccramopora 
conflucns.  Tlie  illustration  in  figure  4  of  plate  8,  is  incorrect  in 
representing  the  cell-apertures  as  angular  and  oblique,  while 
the  cells  open  directly  upwards;  the  intercellular  spaces  are 
thicker  and  covered  with  granulre,  and  are  formed  by  numer- 
ous very  small  angular  pits  or  pores. 

It  is  distinguished  from  a  condition  of  Ccramopora  conjluevs 
by  the  intercellular  granulae  and  pits. 


Callopora?  diversa,  IfalL 

Callopora  f  diverAa,  IlAiiL.     Trans.  Alb.  Inst.  Vol.  X.     Abstract,  p.  4,  1879. 

Frond  ramose,  solid;  branches  infrequent,  strong  and  usually 
somewhat  compressed,  often  much  thickened  below  the  bifur- 
cations, and  presenting  a  clavate  form.  A  longitudinal  section 
shows  the  cells  gradually  divergent  from  the  centre  and  turn- 
ing abruptly  outward  near  the  surface;  cell-walls  with  strong 
and  regular  corrugations,  about  four  in  the  space  of  one  mille- 
meter;  septa  wanting  or  very  infrequent;  cell-apertures  usually 
Bubcircular,  sometimes  distinctly  oval  and  often  subangular 
from  close  proximity,  with  distinct  spines  at  the  angles,  and 
sometimes  with  margins  entirely  granulose.  Intercellular 
spaces  sometimes  marked  by  a  single  series  of  pits  upon  the 
surface,  but  usually  this  feature  is  absent  or  obsolete ;  a  section 
of  a  branch  shows  the  septate  intercellular  spaces  extending  a 
short  distance  below  the  surface. 

This  species,  in  its  solid  structure,  and  its  intercellular  spaces, 
seen  only  near  the  surface,  so  closely  resembles  Ch.etetes  that 
there  is  little  reason  for  separating  it  from  that  genus.  It  can 
be  distinguished  from  Callopora  vcrvicornis  by  its  stronger  habit, 
more  circular  cell-apertures,  and  conspicuous  maculaj  with 
larger  cells. 
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LICHEN  ALIA,  Hall 

LlCHENALIA   CONCENTRICA,  Hall. 
liaU  4,  Figs.  9-16  /  Plate  5,  Figs.  1,  2,  4,  7-10,  and  Plate  6,  Figs.  3-11. 

Lichenalia  concentrlca.  Hall.    Pal.  N.  Y.,  vol.  ii,  p.  171,  pi.  40E,  figs.  5a-5g.    1852. 
Lichenalia  conecntrica,  Hall.    28lh  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.;  Mue.  ed.,  p. 
116,  pi.  5,  figs.  9-16;  pi.  6,  figs.  1,  2,  4,  7,  10,  pi.  7,  figs.  3,  11.    1879. 

The  name  Lichenalia*  was  originally  applied  to  circular  or 
flabelliform  epitheeal  expansionfl,  one  side  of  which  is  concen- 
trically wrinkled,  and  when  in  perfect  condition  is  usually 
marked  by  fine  radiating  and  toncentric  striae,  which  vary  in 
character  and  degree  in  difterent  species.  The  opposite  siae  is 
celluliferous.  The  ccUuliferous  face  is  usually  adherent  to  the 
stone,  and  the  exposed  surface  presents  the  ordinary  characters 
of  the  epitheeal  covering  of  a  coral  or  bryozoum.  In  well- 
preserved  examples  the  fine  concentric  and  radiating  strise  are 
apparently  characteristic  of  the  genus,  and  in  some  specimens 
the  cell-bases  are  visible  from  the  non-celluliferous  face.  When 
the  exterior  surface  is  worn,  it  presents  a  grooved  and  striate 
appearance,  indicating  the  mode  of  growth  in  the  cells  and 
cell-walls,  which  are  usually  procumbent  at  the  commencement 
of  their  growth,  and  then  turn  upward.  The  celluliferous  face 
presents  numerous  cell  openings  which  may  be  closely  or  more 
distantly  arranged,  and  which  vary  from  circular  to  oval,  and 
even  subquadrangular  in  form,  depending  upon  their  mode  of 
growth  and  in  part  upon  the  condition  of  preservation.  These 
bodies  do  not  always  preserve  the  expanded  form  indicated,  but 
the  margins  become  contracted  and  infolded,  so  that  the  non- 
celluliferous  faces  come  into  near  contact,  and  assume  an  appar- 
ently solid  form,  with  cell-apertures  covering  the  entire  surface. 
In  their  young  state  they  are  frequently  found  attached  to  other 
fossils,  and  this  is  prol)ably  the  condition  of  all  in  their  earlier 
stages  of  growth ;  the  mode  of  growth  and  ultimate  form  be- 
ing greatly  dependent  upon  the  nature  of  the  body  to  which 
the  germ  bus  originally  been  affixed.  In  the  expanded  forms 
the  cell-tul>es  are  short,  and  the  increase  is  by  lateral  formation 
of  new  cells,  until  the  fronds  sometimes  reach  a  diameter  of 
thirty  centimeters.  When  the  frond  becomes  corrugated  or 
infolded  in  its  young  state,  and  assumes  a  compact  form,  the 
cell-tubes  become  elongated  as  shown  in  fig.  11  of  plate  4,  but 
we  are  unable  to  find  that  anv  of  them  assume  characters  in- 
compatible  with  the  genus  in  its  typical  forms.  After  exam- 
ining a  large  number  of  specimens,  it  is  impossible  to  distin- 
guisn  any  characters  marking  a  specific  difl[erence  between  the 

*  PaleoDtuloffy  of  New  York,  vol.  ii,  p.  171. 
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expanded  forms,  like  fiffs.  4,  9,  10,  of  plate  5,  and  those  which 
assume  an  irregular  and  more  solid  aspect,  as  in  figs.  9,  11  and 
12,  of  plate  4. 


LiCHENALIA  CONCENTRICA,  Var.  PARVULA,  HalL 

Lichenalia  cofncenirlca^  var.  parvula^  Hall.  J)6c,  Edit.  28th  Rep.  St.  Mus.  Nat.  Hist. 
Explanation  of  pi.  7,  figs.  1,  2.    1876.     Museum  Edition,  p.  117,  1879. 

This  form,  indicated  as  a  variety  of  L.  eoncentricaj  is  dis- 
tinguished by  its  smaller  cell-apertures,  as  shown  in  fig.  2, 
which  is  enlarged  to  the  same  degree  as  fiff.  7.  In  its  mode  of 
growth  and  other  characters  it  does  not  aift'er  from  the  ordi- 
nary forms  of  LiCHENALIA. 


Lichenalia  concentrica,  var.  maculata,  HalL 

PUitc  5,  Figa,  3,  5,  6. 

Liehenalia  concentricu,  var.  nmculala^  Hall.     28th  Kept  N.  Y.  St.  Mus.  Nat.  Hist.; 
Mus.  Ed.,  p.  117,  pi.  6.  figs.  3,  5,  6.     1879. 

Celluliferous  face,  flat,  concave  or  convex;  cell-apertures 
round,  or  broadly  oval,  and  when  entire,  preserving  a  project- 
ing lip  on  one  side;  variable  in  their  distance  from  each  other, 
and  sometimes  quite  closely  arranged.  Surface  marked  by 
elevated  macuhe,  upon  which  there  are  a  few  larger  cell-aper- 
tures irregularly  disposed,  the  center  of  the  tubercle  being 
sometimes  quite  free  from  cells. 

The  specimen  figured  has  a  convex  exterior  surface,  owing 
to  the  contraction  of  the  epitheca,  and  on  some  weathered  por- 
tions, where  the  cell-apertures  are  distant,  the  interspaces  are 
apparently  cellulose.  This  feature,  however,  is  not  a  prevail- 
ing one,  nor  has  it  any  specific  signification.  In  a  specimen 
where  the  celluliferous  face  is  concave,  the  exterior  or  epithecal 
side  presents  the  same  aspect  as  that  of  ordinary  forms,  and  is 
undistinguishable  from  them.  The  maculate  form  of  surface, 
or  its  incipient  condition,  is  very  conmion  upon  all  forms  of 
the  celluliferous  face  of  this  fossil. 

This  variety  is  separated  from  the  forms  figured  as  L.  con- 
eentrica  in  the  Documentary  Edition  of  the  28th  Report  N.  Y. 
St.  Mus.  Xat.  Hist. 
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SAGENELLA,  HalL 
Sagenella  elegans,  Hall. 

Plate  6,  Figt^,  12,  13. 

Sagenella  elegansy  Hall.     Doc.  Edit.  28th  Rep.  St.  Mus.  Nat  Hut.     Explanation 

of  pi.  7,  figs.  12,  13.     1876.     Museum  Edition,  p.  118.     1879. 
Compare  S,  membranacea,  Hall.     Pal.  N.  Y.,  vol.  ii,  p.  172,  pi.  40E,  figs.  6  a,  6  6. 

Bryozoum  a  thin  menibrauiform  expansion  growing  upon 
the  surface  of  other  organic  bodies.  Cells  snbcjliudrical, 
flattened  for  the  greater  portion  of  their  length  and  continuing 
nearly  parallel  with  the  plane  of  the  epitheca;  arranged  in  a 
more  or  less  diverging  or  radiating  order,  with  intercalated 
ranges,  presenting  a  subinibricated  aspect,  turning  abruptly 
and  opening  upward.  Cell-apertures  circular,  about  two  milli- 
meters in  diameter. 


The  arrangement  of  eells  and  form  of  cell-apertures  difier 
from  Ceramopora  in  the  rounded  form  and  more  directly  up- 
ward opening.  The  genus  differs  from  Lichenalia  in  the  more 
extended  procumbent  portion  of  the  cell-tube,  in  the  form  of 
the  cell-aperture,  and  in  the  much  thinner  and  persistently  ad- 
hering epitheca. 

CERAMOPORA,  HalL 
Ckramopoua  labecula,  llalL 

Plate  7,  Figs.  1-3. 

Ceramopora?  {Bere7tinaf)  Uibrcula  Hall.     Doc.  Edit.  28th  Rep.  St.  Muu.  Nat,  Hist. 

Explanation  of  pi.  8,  figs.  1-3.     187(5;  Mus.  t»d.,  p.  119.     1879. 
Compare  Ceraviopm-a  iuibrirata.   Hall.     Pal.  N.  Y.,  vol.  ii,  p.  169»  pi.  40 E.  figs,  la, 

If.     1852. 

Bryozoum  growing  in  circ*ular  or  .subcircular  discoid  forma 
upon  other  organic  bodies;  greatewt  <liameter  observed  about 
seven  millimeters.  Cell-tubes  short,  cylindrical,  radiating  from 
the  center  and  increasing  by  lateral  additions,  those  in  the  cen- 
tral portion  being  nearly  vortical,  and  becoming  more  and  more 
oblique  as  they  recede  from  this  point,  until  the  marginal  ones 
are  nearly  parallel  with  the  epitheca;  arranged  in  alternating 
and  imbricating  series.  Apertures  arched  or  somewhat  tri- 
angular, .25  mm.,  or  less,  in  diameter. 

This  species  is  found  attached  to  the  bases  of  crinoida,  to 
gasteropods,  and  other  fossils. 
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Geramopora  confluens,  Hall. 

Plate  7,  Fifftt,  4,  5. 

Caramopora  eonfiueiUj  Hall.  Doc.  Edit  2Sth  Kep.  St  Mus.  Nat.  Hist.    Explanation 
of  pL  8,  figs.  4,  6.    1876.     Mnnenm  Edition,  p.  119.    1879. 

Bryozoum,  consisting  of  lamellose  expansions  growing  upon 
the  surface  of  other  organic  bodies,  and  attaining  a  thickness 
of  from  .25  to  1  millimeter.  Cell-tubes  short  cylindrical,  closely 
arranged  in  alternating  and  imbricating  order.  Surface  often 
elevated  in  nodose  prominences  which  are  sometimes  destitute 
of  cells.  Cell-apertures  arching  or  triangular,  about  four  in 
the  space  of  1  mm. 

This  species  occurs  in  large  expansions  growing  upon  shells 
and  upon  the  calyces  of  crinoids.  The  surface  of  the  expansion 
rises  into  low  rounded  nodes  and  irregular  undulating  ridges, 
the  summits  of  which  are  sometimes  free  from  cellules,  while  in 
many  examples  there  a  few  larger  cellules  marking  the  sides  of 
the  elevation.  The  cell-apertures  are  usually  closely  arranged, 
sometimes  more  distant^  and  when  entire,  have  the  typical 
arching  form,  but  where  the  surface  is  worn,  they  are  round  or 
broadly  oval. 

This  species  differs  from  C.  agellus  in  not  showing  lines  of 
cellules  radiating  from  the  maculje  or  nodes,  and  in  the  less 
distinct  elevation  of  the  cell-tubes  upon  the  surface. 


CeRAMOPORA  AOELLITS,  Hall. 
PlaU  7,  Fig,  6. 

Ceramcpom  ageUus  Hall.     Doc.  Edit  28th  Rep.  St  Mus.  Nat  Hist.     Explanation 
of  pi.  8,  fig  6.     1876.     Museum  Edition,  p.  120.     1879. 

Bryozoum  consisting  of  a  thin  expansion  covering  the  sur- 
face of  other  organic  bodies;  cells  subcylindrical,  short,  very 
oblique,  rapidly  expanding  toward  the  apertures.  Cell-aper- 
tures, when  entire,  arching  and  angular,  and  when  worn,  broad- 
ly elliptical ;  about  four  in  the  space  of  a  millimeter  on  the 
greater  part  of  the  surface,  and  upon  the  macular,  two  or  three 
in  the  same  space. 

The  surface  of  the  frond  is  marked  by  numerous  maculae 
which  do  not  rise  into  nodes,  but  are  covered  by  cells  of  from 
once  and  a  half  to  twice  the  diameter  of  the  ordinary  cells. 
The  cellules  of  the  entire  frond  appear  to  radiate  from  a  single 
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point,  which  is  not  the  centre,  and  again  from  each  of  the 
maculie  are  distinct  radiating  lines  of  cellules  in  the  direction 
of  the  growth.  In  these  characters  the  species  diflfers  from  C. 
confluens.  This  species  occurs  upon  the  surface  of  Gasteropoda 
and  Brachiopoda,  but  has  rarely  been  seen  upon  the  calyces  of 
crinoids. 


Ceramopora  raripora,  Hall. 

Cerairuypnra  raripora,  Hall.    Trans.  Alb.  loRt.,  vol.  X.     Abstract  p.  6.     1879. 

Bryozoura  growing  in  thin  expansions;  celluliferous  on  one 
side  (so  far  as  observed),  the  other  side  marked  by  a  wrinkled 
epithcca.  Cell-tubes  subcylindrical,  oblique,  enlarging  to  the 
aperture,  extremely  variable  in  size.  Apertures  from  .5  to  1.5 
millimeters  in  diameter,  arching  and  subtriangular  in  form,  and 
arranged  in  alternating  and  imbricating  series;  the  larger  cells 
frequently  appearing  polygonal  and  opening  directly  upward. 

This  species  differs  from  C.  explanata  in  the  closer  arrange- 
ment of  the  cells,  comparatively  little  of  the  cell-tube  being 
seen,  and  also  in  the  larger  cell-apertures,  which  open  directly 
outward. 


Ceramopora  (Palesohara?)  nothus,  Hall. 

Ceramojxn-a  {Pah^^charaf}  nothus,  Hall.     Trans.  Alb.  Inst.  vol.  X.     Abstract  p.  6. 
1879. 

Bryozoum  growing  in  thin  expansions,  attached  to  other 
organi**  luxlies;  cell-tubes  short,  arranged  in  alternating  and 
imbricuthig  order;  aperture  arched  or  angular,  usually  oblique 
to  the  plane  of  the  surface,  sometimes  opening  obliquely  upward, 
one-third  of  a  millimeter  in  diameter.  Surface  marked  by  numer- 
ous slightly  elevated  macula*,  the  centers  of  which  are  distant 
from  each  other  about  four  or  five  millimeters.  These  maculae 
are  occupied  by  larger  cells,  their  apertures  being  nearly  half  a 
millimeter  in  diameter. 

In  well-preserved  specimens  the  angles  of  the  cell-apertures 
have  short,  spine-like  projections. 

This  species  resembles  C.  conjlueyis;  but  the  cell-apertures  are 
larger,  and  the  maculie  are  less  elevated  and  always  covered  by 
cells.  In  C.  agellas  the  cell-tubes  are  more  exposed  and  have  a 
radiating  order  not  observed  in  this  form. 
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Ceramopora?  (Lichen alia?)  explanata.  Hall. 

Osramopcraf  {Lichenalia)  explanata^  Hall.      Trans.  Alb.  luat.  vol.  x.      Abstract, 
p.  5.    1879. 

Bryozoum  consisting  of  thin  foliate  expansions,  which  may 
he  free  or  incrusting,  and  celluliferous  on  one  or  both  sides  : 
when  celluliferous  on  one  side  only,  the  lower  side  consists  of  a 
concentrically  wrinkled  epitheca;  and  .when  celluliferous  on 
both  sides,  this  epitheca  becomes  a  thin  diaphragm  separating 
the  two  ranges  of  cells.  Cellules  obliquely  ascending  and 
rapidly  expanding  towards  the  aperture;  arranged  in  alternat- 
ing and  imbricating  series;  apertures  oblique  to  the  surface  of 
the  frond,  opening  in  an  arched  or  subtriangular  form. 

This  species  occurs  in  moderately  large  expansions,  present- 
ing the  general  aspect  of  LichenaUa  concentrica;  but  it  may 
readily  be  distinguished  by  the  angular  form  of  the  cell-aper- 
tures, and  by  the  direction  of  the  cells  being  more  nearly  par- 
allel to  the  epitheca  or  diaphragm;  and  they  are  exposed  for 
nearly  their  whole  length. 


ESCHAROPORA,  Hall 
Escuaropora  (Ptilodyctia)  angusta,  Hall. 

£8char(vpora  (Ptilodyctia)  angusta^  Hall.     Trana.  Alb.  Inst.  vol.  x.    Abstract  p.  6. 
1879. 

Bryozoum  an  elongate,  simple  stipe,  celluliferous  on  both 
sides:  cell-aperturos  opening  a  little  obliquely  upon  the  surface, 
about  five  in  the  width  of  a  stipe,  occupying  a  width  of  1.3 
millimeters,  while  in  the  same  space  longitudinally  there  are 
three  apertures.     Margins  of  stipe  granulose. 

PALESCHARA,  Hall 
Paleschara  offi'la,  Hall 

Bate  7,  JFi>.  7,  8. 

JhUachara  offuUtj  Hall.     Doc.  edit.  28th  Rep.  8t.  Muh.  Nat.  Hist.     Explanation  of 
pi.  8,  figs.  7,  8.     1876.     Mns.  ed.,  p.  120.     1879. 

Bryozoum  consisting  of  thin  expansions  attached  to  other 
IG— Geol. 
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organic  bodio«,  one  side  being  cclhiliferous;  cellules  polygonal^ 
from  five  to  seven-sided,  varying  from  .25  to  .50  ram.  in  di- 
ameter. 

Thi«  species  presents  the  usual  character  of  the  species  of  this 
genus,  having  wide,  shallow  polygonal  cells  whicn  are  larger 
than  those  ot  P.  inaculata.  The  specimens  of  this  species,  so  far 
as  known,  present  no  maeuloe  of  larger  cells  or  of  barren  spaces. 


Paleschara  maculata,  Hall, 

Plate  7,  /'Vf7«.  1M3. 

PiUcachara  maculata^  Hall.     Doc.  edit.  28th  Rep.  St.  Mus.  Nat.  Hist.    Explanation 

of  pi.  8,  fig8.  9,  10.     1876.     Mu8.  edit.,  p.  121.    1879. 
P.f  aapcm^  Hall.     Doe.  eilit.  28th  Rep.  St.  Mus.  Nat.  Hist.    Explanation  of  pi.  8, 

figs.  11,13.     1876. 

Bryozoum  a  thin  foliate  expansion  encrusting  other  organic 
bodies.  Cells  polygonal,  contiguous,  about  three  to  four  in  the 
space  of  one  millimeter,  with  macuhe  of  larger  cells  unequally 
distributed  over  the  surface. 

The  cells  appear  to  be  arranged  in  somewhat  concentrically 
radiating  lines,  and  are  longer  in  the  direction  of  these  lines, 
the  length  being  sometimes  twice  as  great  as  the  width.  In 
well-preserved  specimens  there  are  distinct  short  spinules  at  the 
angles  of  the  cells. 

The  figures  referred  to  Palescharaf  aspera,  on  Plate  7,  are 
representations  of  a  phase  of  P.  maculata,  and  the  cell-apertures 
are  incorrectly  delineated. 


PaLESCHARA  INCRASSATA,    Hall. 

IhlescJiara  incrasmtay  Hall..    28th  Rep.  N.  Y.  St.  Mus.  Nat  Hist.;  Mas.  edit,  p.  121. 
1879. 

Bryozoum  occurring  as  thin,  or  more  or  less  thickened,  ex- 
pansions encrusting  other  organic  bodies.  Cellules  oval;  aper- 
tures margined  with  coarse  granulae  or  spinules,  and  in  specimens 
somewhat  worn  the  cellules  are  separated  by  a  distinct  inter- 
cellular space  or  a  thickening  of  the  cell- walls. 

This  form  is  distinguished  from  P.  maculata  by  the  smaller 
oval  cell-apertures,  the  thicker  interspaces  and  coarser  granulee 
at  the  margins  of  the  cells.  It  may  be  only  a  variety  of  that 
species  possessing  these  distinctive  features. 
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PaLBSCHARA?   (ChjETBTKS?)    SPHiERION,   Hall. 

FlaU  7,  Figs,  14,  15. 

IhkiKharaf  gphcerionj  Hall.  Doc.  edit  28th  Bep.  St.  Mub.  Nat.  Hist.  Explana- 
tion of  pi.  8,  figH.  14  and  15.    1876. 

BakKharaf  (ChaUiUsf)  tgpharion,  Hall.  28th  Rep.  N.  Y.  St.  Mub.  Nat.  Hist. 
Mub.  edit.,  p.  121,  pi.  8,  figs.  14,  15.     1879. 

Bryozoum  incrusting  or  free,  occurring  in  flattened,  irregu- 
larly circular,  or  depressed  hemispheric  masses  of  one  or  two 
millimeters  in  thickness;  in  its  more  complete  condition  assum- 
ing a  spheroidal  hollow  form.  Cells  polygonal,  contiguous, 
about  four  in  the  space  of  1  mm.,  with  maculae  of  larger  cells, 
the  centers  of  which  are  distant  from  each  other  about  4  mm.; 
the  larger  cells  two  or  three  times  the  size  of  the  smaller  ones. 

In  its  mode  of  growth  this  form  resembles  Chjetetes,  but 
no  specimens  have  been  seen  where  the  depth  of  the  cells  is 
more  than  2  mms.  The  cell-apertures  are  somewhat  more 
regularly  hexagonal  than  in  the  preceding  forms,  and  by 
this  character  it  is  readily  distinguishable  from  P.  confluens. 
This  species  is  also  distinguished  from  the  latter  by  the  char- 
acter of  the  maculae  and  the  larger  cells.  In  P.  maculata  the 
maculse  are  less  conspicuous,  and  the  larger  cells  do  not  diflfer 
80  much  in  size  from  the  ordinary  ones. 

STICTOPOEA,  Hall. 

The  use  of  the  generic  term  Stictopora  is  continued  for 
branching  forms  of  this  character,  where  the  cell-apertures  are 
round  or  oval,  or  sometimes  partially  covered  by  a  projecting 
lip;  and  where  the  intervening  space  may  be  plain  or  marked  by 
'slender  carinie,  strise  or  elevations  separating  the  rows  of  cells. 
These  fossils  are  not  properly  Ptilodyctia,  as  claimed  by  some 
authors,  the  latter  being  simple  non-branching  stipes  with  cells 
of  different  character  from  those  of  Stictopora. 

Stictopora  similis,  Hall. 

Plate  10,  Figs.  1.3-16. 

Stictopora  similisy  Hall.      Doc.  edit.  28th  Kep.  St.  Mut«.  Nat.  Hifit.     Explanation  of 

pi.  11,  figR.  1.V16.     1876.     Mub.  edit.  p.  122.     1879. 
Compare  S.  puwlipora^  Hall.  Pal.  N.  Y.,  vol  ii,  p.  157,  pi.  40 B,  figs.  2cr,  26, 2c.  1852. 

Bryozoum  ramose,  branches  flattened,  width  from  two  to 
three  millimeters;  margins  destitute  of   cells.     Cell-apertures 
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oval,  opening  directly  outward,  closely  arranged  in  oblique 
rows ;  length  .35  mm.,  width  .18  to  .25  mm. 

This  species  diftbrs  from  S.  orhipora,  occurring  in  the  same 
locality,  by  its  thinner  branches  and  oval  cell-apertures. 

Stictopora  orbipora.  Hall. 

Sticlopora  whipom^  Hall,    Trans.  Alb.  Inst.  vol.  x.  Abstract  p.  5.    1879. 

Bryozoum  ramose;  bifurcations  frequent,  branches  convex, 
thickness  about  half  as  great  as  the  width ;  margins  of  branches 
destitute  of  cellules,  and  marked  by  granulose  strioe.  Cellules 
rising  from  a  thin  diaphragm  and  ascending  at  an  angle  of 
about  45°  for  half  their  length  and  then  turning  slightly  back- 
ward, open  upon  the  surfoee  in  small  circular  apertures  w^liich 
are  surrounded  by  an  elevated  granulose  margin:  cellules 
arranged  in  oblique  lines  in  which  there  are  sixteen  cell-aper- 
tures in  the  space  of  five  millimeters. 

This  species  differs  from  S,  simUls  in  the  thicker  stipe  and 
the  distinctly  circular  cell-apertures. 

FEXESTELLA,  Lonsdale. 
Fenestella  ambigua.  Hall, 

Bate  10,  Figs.  17-21. 

Hemitrypa  dubiuy  Hall.     Doc.  edit.  28th  Rep.  St.  Mus.  Nat.  Hist.    Explanation  of 

pi.  11,  figs.  17-21.  1876. 
FmestdUi  ambigua,  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist;  Mus.  edit,  p.  123, 

pi.  11,  figs.  17-21.  1879. 
Not  FentHtdUi  dubia,  Lonsdale,  , 

Bryozoum  hroadly  funnel-form ;  branches,  eight  in  the  space 
of  five  millimeters;  on  the  non-poriferous  side  regular  and 
somewhat  rigid  in  appearance,  flattened,  striated;  striae  sharp, 
slightly  sinuous  and  sometimes  granulose,  two  to  three  on 
each  branch.  Dissepiments  strong,  frequently  as  wide  as  the 
branches,  six  in  the  space  of  5  mm.,  expanding  at  their 
junction  with  the  branches  and  on  the  same  plane;  stri- 
ated on  the  non-poriferous  side.  Fenestrules  oval  to  subcir- 
cular,  from  nearly  equal  to  twice  tlie  width  of  the  branches, 
and  from  one-third  longer  to  nearly  twice  as  long  as  wide. 

Cell-apertures  in  two  ranges,  small,  circular,  separated  from 
each  other  by  a  distance  greater  than  the  aperture,  four  in  each 
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fenestrule,  opening  nearly  directly  upward,  with  a  distinctly 
elevated  margin.  Ranges  of  cellules  separated  by  a  thin  parti- 
tion which  extends  upward  to  an  elevation  equal  to  twice  the 
thickness  of  the  branch  below,  and  then  expanding  laterally  on 
each  side,  forms  a  pseudo-branch.  These  pseudo-branches  are 
connected  by  dissepiments  which  arise  from  the  upward  growth 
and  expansion  of  the  narrow  edges  of  the  dissepiments  below, 
in  the  same  manner  as  in  the  branches  proper,  and  the  surface 
of  both  the  pseudo-branches  and  dissepiments  arc  striated  as  on 
the  non-poriferous  face.  In  well-preserved  specimens  there 
are  rows  of  minute  pit«  between  the  strije.  This  accessory  sur- 
face differs,  however,  in  some  degree  from  the  non-poriferous 
face  proper,  in  the  apparently  more  sinuous  character  and 
irregularity  of  gi*owth  in*  branches  and  dissepiments,  giving  a 
different  aspect  to  the  fenestrules. 


Fenestella  parvulipora.  Hall. 

Bate  11,  Figs,  1-9. 

FenetUUa  parvuliporaj  Hall.    Doc.  edit.  28th  Rep.  St.  Mur.  Nat.  Hist.    Explana- 
tion of  pi.  12,  figs.  1-9.    1876.    Mu8.  edit.,  p.  123.    1879. 

Frond  broadly  funnel-shaped,  and  growing  very  luxuriantly; 
branches  somewhat  slender,  from  eight  to  ten  in  the  space  of 
five  millimeters ;  bifurcations  frequent  and  irregular.  On  the 
non-poriferous  side  branches  rounded,  marked  with  fine  but 
distinct  strise,  of  which  there  are  from  five  to  seven  on  the 
s^idth  of  the  branch.  Dissepiments  slender,  about  one-third 
as  wide  as  the  branches,  and  expanding  at  their  junction, 
rounded  on  the  non-poriferous  side  and  sharply  angular  or 
carinate  on  the  poriferous  side;  five  to  seven  in  the  space 
of  5  mm.  Fenestrules  subquadrangular  or  broadly  oval, 
width  varying  from  one-half  to  twice  the  width  of  the 
branches,  length  once  and  a  half  to  twice  the  width.  Cell- 
apertures  in  two  ranges,  generally  four  and  sometimes  five  in 
the  space  of  each  fenestrule,  circular  or  slightly  oval,  opening 
nearly  directly  upward ;  distance  from  each  other  less  than  the 
diameter  of  the  aperture;  margins  distinctly  elevated  and 
slightly  indenting  the  border  of  the  fenestrule;  space  between 
the  ranges   of  cellules  carinated;   carina  sharp,  elevated  and 


250  GEOLOGICAL    REPORT. 


uodose,   the   nodes   in    well-preserved    specimens    prominent, 
about  fifteen  in  the  space  of  5  mm. 

A  characteristic  of  this  species  is  the  nodose  carinse,  a  feature 
not  observed  in  any  other  species  from  this  locality. 

Fenestella  acmea,  HalL 

Plate  11,  Figs,  10-14. 

Fenestella  aemea.  Hall.     Doc.  edit.  28th  Bep.  St.  Mus.  Nat.  Hist    Explanation  of 

pL  12,  figs.  10-13.     1876. 
Fenestella  gp.f  Hall.    Doc.  edit.  28th  Hep.  St.  Mus.  Nat.  Hist.    Explanation  of 

pi.  12,  fig.  14.     1876. 
FenesUlla  acmea,  Hall.    28th  Bep.  N.  Y.  St.  Mus.  Nat.  Hist  Mus.  Edit  p.  124,  pL 

12,  figs.  10-14.     1879.- 
Compare  F  Nervia,  Hall.    26th  Rep.  N.  Y.  St  Mus.  Nat.  Hist,  p.  93.    1874. 

Brj'ozoum  funnel-form,  narrowly  expanding  below  and 
spreading  above,  sides  undulated.  Branches  rigid,  eleven  or 
twelve  in  the  space  of  five  millimetres;  non-poriferous  sides 
slightly  rounded,  longitudinally  striated ;  strise  very  strong  and 
prominent,  three  or  four  in  the  width  of  the  branch.  Dissepi- 
ments about  half  the  width  of  the  branches  as  they  appear  on 
the  non-poriferous  side,  about  seven  or  eight  in  the  space  of 
5  mm.,  expanding  at  their  junction  with  the  branches  and 
transversely  striated;  on  the  poriferous  side  depressed  and 
angular.  Fenestrules  broadly  oval,  a  little  wider  than  the 
branch,  length  from  one  and  one-third  to  twice  the  width, 
appearing  narrower  and  sometimes  nearly  obsolete  on  the 
poriferous  side.  Cell-apertures  small,  circular,  in  two  ranges, 
distant  from  each  other  more  than  their  diameter,  opening 
nearly  directly  upward;  margins  distinctly  elevated  and  in- 
denting the  border  of  the  fenestrule.  Space  between  the 
ranges  of  cells  carinate,  the  carina  thin  and  elevated,  abruptly 
expanding  on  each  side  above,  and  again  narrowing  to  a  thin 
carina. 

The  elevated  and  expanded  carina  which  is  again  carinate, 
and  the  partial  closing  of  the  fenestrules  on  the  poriferous  side 
are  characteristics  of  this  species. 

The  specimen,  Fenestella  sp?  fig.  14,  ut  cit.,  proves  to  be 
identical  with  undoubted  Fenestella  acmea,  and  differs  from 
F,  hellastriata  in  its  regular  oval  fenestrules,  having  a  length 
never  greater  than  twice  the  wi<lth,  and  eight  to  nine  fenes- 
trules in  the  space  of  5  mm.     In  F.  hellastriata  there  are  six 
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fenestrules  in  the  space  of  5  mm.,  and  they  have   always  a 
length  greater  than  twice  the  width. 

A  small  fragment  of  the  poriferous  side  of  the  specimen 
figured  presents  the  character  of  F.  acmea. 

Fenestella  punctostriata,  HolL 

Plate  11,  Figs,  15,  16. 

FenetieUa  punctostruda,  Hall.      Doc.  edit.  28th  Rep.  St.  Mus.  Nat.  Hist.     P^xplana- 
tion  of  pi.  12,  figs.  15, 16.     1870.     Mua.  edit.,  p.  125.    1879. 

Frond  flabelliform,  branches  strong,  six  in  the  space  of  .5 
mm. ;  on  non-poriferous  side  rounded,  striated ;  stride  very  dis- 
tinct, five  to  ten  on  each  branch,  finely  granulose.  Dissepi- 
ments variable,  sometimes  slender,  often  thickened,  and  the 
branches  sometimes  anastomosing  from  lateral  contact.  Fen- 
estrules  variable  in  shape,  width  about  the  same  as  the  branches, 
length  from  three  to  five  times  their  width.  Cell-pores  in  from 
three  to  five  ranges,  five  or  six  pores  in  the  length  of  a  fenest- 
rule.  Apertures  polygonal,  contiguous  and  alternating,  form- 
ing oblique  rows  across  the  branch  ;  partitions  thin,  sharp  and 
slightly  granulose. 

The  poriferous  side  of  the  frond  of  this  species  was  unknown 
at  the  time  of  giving  the  illustrations  on  plate  11.  The  study 
of  many  specimens  shows  that  there  is  considerable  variation 
in  the  fenestrules,  which  is  not  indicated  in  fig.  15.  The 
striato-punctate  character  of  the  non-poriferous  side,  and  the 
poriferous  side  with  large  angular  cellules  in  more  than  two 
rows,  are  distinguishing  features  of  the  species. 

Fenestella  pertenuis.  Hall. 

Fenatella  pctienuUf  Hall.    Trans.  Alb.  Inst.  vol.  x.    Abstract,  p.  6.     1879. 

Frond  flabelliform,  branches  slender,  from  eight  to  eleven  in 
the  space  of  five  millimeters;  on  the  non-poriferous  side  the 
branches  are  flattened  and  striated,  the  striae  distinct,  from  three 
to  five  on  a  branch,  and  on  well-preserved  specimens  finely 
granulose ;  dissepiments  extremely  slender,  frequently  oblique, 
and  not  expanding  at  their  junction  with  the  branches.  Fen- 
estrules quadrangular,  varying  from  equal  to  twice  the  width 
of  the  branches,  length  from  two  to  three  times  the  width. 
Cell-pores  in  two  ranges,  apertures  circular,  four  in  the  length 
of  a  fenestrule,  opening  obliquely  upward ;  distance  between  the 
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cell-apertures  equal  to,  or  a  little  less  than,  their  diameter; 
margins  slightly  elevated.  Center  of  the  branch  longitudinally 
carinated;  carina  sharp  and  slightly  elevated. 

Fenestella  bellastriata.  Hall. 

Fenestella  beUastriatOf  Hai,!,,    Trans.  Alb.  Inst.,  voL  x.  Abstract  p.  7.     1879. 

Frond  funnel-shaped,  branches  strong,  rigid,  very  gradually 
enlarging  to  the  bifurcation.  Surface  of  non-poriferous  side 
flattened,  strongly  striated,  striee  two  to  three  upon  each  branch 
except  just  below  the  bifurcation  where  the  number  is  greater: 
dissepiments  from  one-half  to  two-thirds  the  width  of  the 
branches,  expanded  at  their  junction,  about  six  in  the  space  of 
five  mm.  Fenestrules  elongate-oval,  width  about  equal  to  that 
of  the  branches,  length  two  or  three  times  the  width:  cell-pores 
in  two  ranges,  three  in  the  length  of  each  fenestrule,  opening 
laterally,  and  slightly  upward ;  margins  elevated  and  indenting 
the  border  of  the  fenestrule.  Center  of  the  branch  carinated, 
carina  narrow  and  little  elevated. 

This  species  ditters  from  F,  pertenuiSj  in  its  stronger  branches 
and  much  wider  dissepiments,  which  are  expanded  at  their 
junction  with  the  branches,  in  the  elongate-oval  fenestrules,  the 
strong  sharp  striie  on  tlie  non-poriferous  side,  and  in  the  num- 
ber of  pores  in  the  length  of  a  fenestrule. 

Fenestella  conferta,  Hall. 

FcncateUa  conferta.  Hall.     Trans.  Alb.  Inst.,  vol.  x.,  Abstract  p.  7,  1879. 

Frond  flabelliforni,  branches  slender,  about  seven  in  the  space 
of  five  uiillimeters:  non-poriferous  side  rounded,  striated;  striee 
granulosc,  four  or  five  on  the  width  of  the  branch;  bifurcations 
very  frequent  and  irreii^ular;  dissepiments  from  one-third  to  one- 
half  the  width  of  the  branches,  widening  at  their  junction,  usu- 
ally direct  but  sometimes  oblique,  three  in  the  space  of  five  mm. 
Fenestrules  sulxiuadraiii^ular,  varying  from  equal  to  nearly 
double  the  width  of  the  branches,  length  about  three  times  the 
width.  Cell-])()res  in  from  two  to  four  ranges,  usually  three 
ranges;  six  to  seven  in  the  space  of  each  fenestrule. 

Where  there  are  three  or  four  ranges  of  cell-pores,  the  cen- 
tral range  or  ranges  open  directly  upward,  with  the  lateral  ones 
opening  nearly  directly  outward.     Where  there  are  but  two 
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ranges,  they  open  directly  outward.  Cell-apertures  small,  circu- 
lar, closely  arranged  and  nearly  contiguous;  cell-margins  but 
slightly  elevated;  margins  and  intermediate  spaces  finely  gran- 
ulose.     Ranges  of  pores  separated  by  a  narrow  nodose  ridge. 

Fenestella  tantulus,  Hall. 

FenesltUa  iantulw,  Hall.    Trans.  Alb.  Inst.,  vol.  x..  Abstract,  p.  8.    1879. 

Frond  flabellitbrm,  branches  straight,  seven  in  the  space  of  five 
millimeters;  on  the  non-poriferous  side  rounded  and  striated; 
striflB  fine,  four  to  six  on  each  branch,  strongly  granulose;  dis- 
sepimentB  from  one-half  to  two-thirds  as  wide  as  the  branches, 
expanding  at  their  junction,  four  in  the  space  of  five  mm. 
Fenestrules  elongate-oval  or  sub-quadrangular;  width  about 
the  same  as  the  branches,  length  from  two  to  three  times  the 
width.  Cell-pores  in  from  two  to  four  ranges,  two  ranges  pre- 
dominating; five  pores  in  the  length  of  a  fenestrule;  where  there 
are  more  than  two  ranges  the  inner  ones  open  directly  upward 
and  the  lateral  ones  directly  outward.  Cell-apertures  small,  cir- 
cular, margins  slightly  elevated,  spaces  between  the  ranges  of 
apertures  tortuously  striated ;  where  there  are  but  two  ranges  of 
cells  they  open  directly  outward;  the  interspaces  are  elevated 
and  nodose,  but  not  carinated. 

This  may  be  distinguished  from  F,  conferta  by  its  smaller  and 
more  distant  cell-apertures,  and  fewer  cells  in  the  space  of  a 
fenestrule,  and  by  its  stronger  and  more  closely  arranged  dissepi- 
ments. 

Fenestella  prolixa.  Hall. 

FenesteUa  prolixay  Hall.    Trans.  Alb.  Inst.  vol.  x.    Abstract,  p.  8.    1879. 

Frond  flabelliform,  branches  slender,  irregular  near  the  base, 
becoming  more  regular  and  straighter  above,  eight  or  nine  in 
the  space  of  five  millimeters ;  non-poriferous  side  rounded  and 
Btriated;  strise  sharp  and  in  well-preserved  specimens  granulose, 
three  or  four  upon  each  branch.  Dissepiments  very  slender, 
occasionally  oblique  to  the  branch,  slightly  expanding  at  their 
junction,  distant  from  each  other  about  1  mm.  Fenestrules 
quadrangular,  often  twice  the  width  of  the  branch,  the  length 
from  two  to  two  and  a  half  times  the  width.  Cell-pores  in  two 
ranges,  four  or  five  in  the  length  of  a  fenestrule,  opening  nearly 
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directly  upward,  apertures  circular,  margins  distinctly  elevated, 
granulose  and  indenting  the  border  fenestrule ;  center  of  the 
branch  carinated,  carina  sharp  and  strongly  elevated. 

THAMNISCUS,  King. 
Thamniscus  Niagarknsis,  Hall. 

Plaie  10,  Fiffs,  22-25. 

Tkamniscwf  Niagai-eiwif,  Hall.     Doc.  edit.   28th  Rep.  St.  Mas.  Nat.  HIbI.     Ex- 
planation of  pi.  11,  figs.  22-25.     1876. 

Thamniscus  NiagareMis,  Hali.     28th  Rep.  N.  Y.  8t  Mus.  Nat  Hist;  Mus.  edit.  p. 
1^,  pi.  11,  figs.  22-25.    1879. 

Bryozoum  fruticoae,  often  somewhat  broadly  funnel-shaped, 
numerous  stems  growing  from  a  common  base,  bifurcating  but 
not  uniting  laterally;  branches  much  thickened  below  the 
bifurcations;  celluliferous  on  the  exterior  side;  non-cell uliferous 
side  striated ;  striae  strong,  sinuous,  often  granulose,  from  three 
to  five  in  the  width  of  the  branch ;  poriferous  side  frequently 
angular  in  the  middle;  cell-aperturert  contiguous,  round,  or 
polygonal  from  contact  of  the  margins  with  each  other,  irregu- 
larly arranged,  from  fifteen  to  twenty-five  millimeters  in  dia- 
meter. 

This  species  occurs  as  a  ramose  frond  rising  from  a  single 
base,  or  spreading  equal!}'  on  all  sides  and  broadly  funnel- 
shaped.  The  poriferous  sides  of  the  branches  are  round  or 
angular.  No  other  species  of  the  genus  has  been  described 
from  the  Niagara  formation. 


CRINODEA. 

.SACOOCRINUS,  ITalL 

SaCCOCRINI'S   CllRISTYI,  IlalL 
Plate  12,  Fifjs.  12-20;  Tlate  15,  Fiys.  3,  4. 

ArtinocriuHA  CArw/yi,  Hall.     Trann.  Alb.  Inst.,  vol.  iv,  p.  196.     Abstract,  p.  2. 
May,  1803. 

Not  Actinocnnus  Chrisfyij  Siii'MARi).     let  and  2d  Rep.  Geol.  Siirv.  Mo.,  pt  ii.  p. 
191,  pi.  A,  fig.  3.     1855. 
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AainocrinuB  Whitfiddi,  Hall.    20th  Rep.  K  Y.  St.  Cab.  Nat.  Hist.,  p.  326 ;    Doc. 
edit,  1868. 

Adinoennua  [Saeeorinus)  Whitfieldi,  Hall.    20th  Rep.  N.  Y.  St.  Cab.  Nat.  Hist.,  pp. 
370,  430;  Rev.  edit.    [1870.] 

Saceticrinw  ChriOyi  (Hall)  M.  &  W.     GeoL  Rep.  IlL,  vol.  iii,  p.  347,  pi.  5,  fig.  1. 
*     1868. 

Megigt4)crin%t8  Ufarcouanw,  \V.  &  M.     Mem.  Bost.  Soc.  Nat.  Hist.,  vol.  i,  p.  87,  pi.  2, 
fig.  5.    1866. 

MtgiaUxrinwi  in/diXf  W.  A  M.     Mem.  Bost.  Soc.  Nat.  Hist.,  vol.  i,  p.  110,  pi.  11,  fig. 
7.     1866. 

Saeeoerinus  ChrUtyij  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit.,  p.  127, 
pL  13,  figs.  12,  20.    1879. 

Body  below  the  arms  elongate,  urn-shaped  or  subovate,  very 
slightly  spreading  at  the  arm-bases.  Basal  plates  proportion- 
ally small,  more  abruptly  spreading  than  the  succeeding  plates, 
their  lower  margins  somewhat  produced  near  their  junction 
vriih  the  column.  First  radial  plates  of  moderate  size,  height 
and  width  equal,  those  of  the  postero-lateral  rays  smaller; 
second  radial  plates  hexagonal,  somewhat  wider  than  high; 
third  radials  heptagonal,  higher  than  wide,  smaller  than  the 
second,  supporting  a  pair  of  supraradials  on  each  upper  sloping 
side,  one  above  the  other,  the  upper  one  a  bifurcating  plate,  and 
supporting  a  series  of  brachial  plates  on  each  upper  side,  giving 
four  arms  to  each  ray.  Interradial  plates  numerous,  the  first 
one  hexagonal,  intermediate  in  size  between  the  first  and  sec- 
ond radials,  supporting  two  in  the  second  and  third  ranges; 
about  five  other  ranges  above,  of  two  or  three  plates  each, 
gradually  decreasing  in  size  toward  the  summit.  First  anal 
plate  heptagonal,  equal  in  size  to  the  largest  first  radial,  but 
shorter,  and  supporting  three  smaller  plates  in  the  second 
range  with  a  large  number  of  smaller  plates  above.  Intersu- 
praradial  spaces  occupied  by  from  five  to  seven  plates  each, 
which  gradually  decrease  in  size  from  below.  The  summit,  in 
older  specimens,  is  depressed  convex,  composed  of  a  large  num- 
ber of  polygonal  plates,  having  near  the  anal  side  an  aperture 
(or  proboscis?)  which  is  surrounded  by  smaller  plates.  The 
plates  of  the  radial  series  are  marked  along  their  centers  by  an 
elevated  ridge,  which  is  interrupted  at  the  sutures  of  the  first, 
second  and  third  radials,  being  a  simple  elongate  node  on  the 
first  radial,  becoming  more  distinct  in  the  supraradial  series, 
and   strongly  elevated,  on  the  brachials;   bifurcating  on  the 
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fourth  plate  and  again  on  the  second  above,  with  two  or  three 
plates  of  the  brachial  series  above  these,  before  the  separation 
of  the  arms  from  the  body. 

Surface,  in  well-preserved  specimens  of  the  plates,  toward 
their  margins  (except  the  horizontal  faces  of  the  direct  radial 
series),  marked  by  fine,  sharply  elevated  radiating  strise,  whiclj 
cross  the  suture  line  uniting  with  similar  ones  on  the  adjacent 
plate;  there  are,  likewise,  sometimes,  short  ridges,  or  elongate 
nodes,  radiating  from  near  the  margins  of  the  interradial  plates 
and  uniting  with  similar  ones  on  the  adjacent  plates.  All  the 
plates  are  marked  by  a  finely  granulose  surface,  the  granules 
being  arranged  in  concentric  lines  parallel  to  the  margin  of  the 
plates.  Column  enlarging  just  before  reaching  the  base  of  the 
cup,  composed  of  very  thin  discs,  which  are  coarsely  granulose 
on  their  margins. 

This  species  has  some  resemblance  to  ActinocriniLS  {Saccocri- 
7ius)  speciosus  (Pal.  N.  Y.,  vol.  ii.,  p.  205,  pi.  46,  fig.  1),  but  dif- 
fers in  the  proportional  size  and  form  of  the  plates,  in  the  ridges 
of  the  radial  series,  and  the  bifurcation  of  the  arms  previous  to, 
their  separation  from  the  body.  (See  Miller's  Species  and  Re- 
marks.) 

PLATYCRINUS,  Miller. 

rLATYCRINUS    SILURICUS,    Hall. 

Plate  15,  Fi(f.  15. 

Plaiycrinus  siluricns.     Hall.     Trans.  Alb.  Inst.,  vol.  x.,  AbBtract  p.  9,  1879. 

Tlie  base  of  the  calyx  has  been  observed  composed  of  large 
plates,  which  have  a  leni^th  of  cloven  millimeters,  with  a  width 
of  10  mm.  The  plates  are  nearly  flat  in  the  middle,  becoming 
convex  toward  the  margins,  and  abruptly  depressed  at  the  su- 
ture line.  Surface  granulose,  the  granules  elongate,  tortuous 
and  confluent. 

MACROSTYLOCRINUS,  Hall. 

In  the  second  volume  of  the  Palaeontology  of  New  York,  pub- 
lished in  1852.  The  name  Macrostylgcrinus  was  proposed  for 
a  crinoid  having  three  basal  plates,  and  five  rays  oi  three  plates 
each,  from  which  proceed  the  arms;  tfhe  interradial  series  con- 
sisting of  about  five  plates.     In  1860,  Dr.  F.  Roemer  proposed 
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the  name  Cytocrinus*  for  a  crinoid  of  precisely  the  same  struc- 
ture and  of  similar  form.  The  latter,  though  published  eight 
years  later,  has  the  advantaffe  of  being  a  more  euphouius  name. 
The  genus  Ctenocrinus  ot  Bronn,  as  described  by  Pictet,  pos- 
sesses a  structure  resembling,  or  identical  with,  Cytocrinus  and 
Macrostylocrinus,  though  the  exterior  character  is  very  distinc- 
tive; for  the  present  the  latter  name  is  retained. 


Macrostylocrinus  striatus,  Hall, 

Bate  12,  Figs.  1-4. 

MacTiMtyloerinu^  striatua,  Hall.     TranH.  Alb.  Inst.,  vol.  iv,  p.  207.    Abstract,  p.  13 ; 
May,  1 863. 

Maerattyloerinua  ulriatw^  Hall.     28th  Rep.  N.  Y.  8t.  Mus.  Nat.  Hist.,  Mua.  edit.,  p. 
129,  pL  13,  figs.  1-4.     1879. 

Body  depressed  turbinate:  calyx,  to  the  summit  of  the  first 
radials,  hemispheric  in  form.  Rays  from  the  second  radials 
spreading;  interradial  spaces  depressed  or  not  expanding  be- 
yond the  upper  edge  of  the  first  radial  plate;  basal  plates  com- 
paratively large;  first  radials  large,  prominent  in  the  middle 
near  the  upper  margins;  second  radials  hexagonal,  not  half  as 
large  a«  the  first,  wider  than  high;  third  radials  smaller  than 
the  second,  petagoual,  wider  than  high,  supporting  arm  plates 
on  the  upper  sloping  sides;  first  interradiuls  larger  than  the 
second  radials,  hexagonal,  supporting  two  plates  in  the  second 
range. 

Surface  finely  and  beautifully  striated  by  fine,  sharp,  undu- 
lating striie,  about  twelve  of  which  traverse  the  lower  side  of 
the  first  radial  plate,  meeting  similar  ones  from  the  basal  plates; 
the  apices  or  junction  of  the  striie  are  in  the  line  from  the  cen- 
ter to  the  angles  of  the  plates  in  the  basal,  first  radial  and  in- 
terradial plates,  while  on  the  surface  of  the  smaller  plates  these 
lines  are  sometimes  broken  into  granules. 

This  species  resembles  the  M,  ornatus  from  the  shale  of  the 
Niagara  group  at  Lookport,  N.  Y. ;  but  the  rays  are  more 
spreading  and  the  surface  markings  are  finer. 


^SUuritehe  Fauna  det  Wettlichen  Tenneanee,  ]>.  4,  Tab.  4,  figs.  2  a,  2  b  and  2  c. 
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Macrostylocrinus  striatus,  var.  granulosus,  Hall. 

MacrrmtylocYinm  striahiSy  var.  granulosus^  Hall.      28tli  Eep.  N.  Y.,  St.  Mub.  Nat. 
Hist.;  Mils,  edit.,  p.  129.    1879. 

Among  the  collections  from  Waldron  there  is  another  species 
of  this  genus,  or  a  constant  variety,  which  presents  a  uniformly 
finely  granuloso  surface.  The  prominent  short  ridge  from  the 
first  radial  which  supports  the  arm  is  not  so  marked  and  is 
more  angular.  There  is  likewise  a  slight  angularity  of  the  body 
at  the  base  of  the  radial  plates,  and  the  base  of  the  calyx  at  its 
junction  with  the  column  is  trilobate.  The  arms  are  long  and 
slender  and  are  not  observed  to  bifurcate  above  the  summit  of 
the  calyx.  In  a  specimen  having  a  height  of  calyx  of  five 
millimeters  the  length  of  the  arms  is  21  mm. 


Macrostylocrinus  fasciatus,  Hall. 

PUiU  12,  FigB,  5,  6. 

Oyathocrinw/oBciatuti,  Hai  l.    Doc.  edit.  28th  Bep.  St  Mas.  Nat.  Hist    £xplana> 
tion  of  pL  13,  figs.  5,  6.    1876. 

Maerosiylocrinw  fasciatusj  Hall.    28th  Bep.  N.  Y.  St.  Mus.  Nat  Hist;  Mas.  edit, 
p.  130,  pL  13,  figs.  6,  6.    1879. 

Body  rotund,  calyx  symmetrically  cup-shaped ;  basal  plates 
apparently  three  (not  satisfactorily  determined)  closely  anchy- 
losed,  and  supporting  five  hexagonal  first  radial  plates ;  upper 
sides  of  the  first  radials  shortly  truncated  and  supporting  a  small 
second  radial,  which  in  direct  line  supports  a  smaller  one,  from 
the  upper  sloping  sides  of  which  proceed  two  small  arms. 
The  first  radial  plates,  on  their  adjacent  sloping  faces,  support 
a  heptagonal  interradial  plate,  above  and  adjacent  to  which  are 
three  other  interradials  nbt  fully  determined. 

Surface  granulose-striate,  the  strise  sometimes  in  strong  fas- 
cicles, to  the  almost  entire  exclusion  of  granuhe.  Fascicles  of 
strije  radiating  from  the  basal  plates  to  the  margins  of  the  plates 
above  and  uniting  in  a  prominent  stellate  arrangement  ou  the 
centers  of  the  first  radial  plates.  From  the  center  of  the  first 
radial  plates  uj)ward  proceeds  a  distinct  rounded  ridge  which 
extends  to  the  third  radial  where  it  bifurcates  to  the  arm 
plates. 
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Height  of  body  to  bifurcation  of  the  arms  9-11  millimeter. 
Diameter  of  cup  7-8  mm.     Column  at  base  1.5  mm. 
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The  structure  of  the  body  above  the  base  is  that  of  the  sim- 
plest form  of  AcTiNocRiNUS,  but  without  any  distinctive  feature 
of  an  anal  side.  The  surface  markings  are  characteristic  of  the 
species,  and  in  some  specimens  the  fasciculate  striie  are  raised 
into  strong  ridges  of  a  more  prominent  character  than  those 
represented  in  the  figure.  In  a  single  specimen  observed  the 
strife  are  subdued  and  separated,  witli  the  interspaces  marked 
by  fine  granuhe.  The  preceding  diagram  illustrates  the  struc- 
ture so  far  as  it  has  been  observed. 

Observations  upon   the  genera  Glyptocrinus,  Glyptaster,  Bal- 

ANOCRiNUs  and   Lampterocrinus. 

In  the  first  volume  of  the  Pahvonfofogy  of  JVcff  lor/*,  the 
genus  Glyptocrinus  was  proposed  for  a  lower  Silurian  form, 
common  in  the  bhie  shaly  limestone  of  the  Hudson  River  group 
at  Cincinnati  and  elsewhere  in  the  west.  This  genus  is  charac- 
terized by  the  presence  of  five  basal  or  subradial  plates,  suc- 
ceeded by  five  series  of  radial  plates  of  three  each,  below  the 
first  subdivision  of  the  ray.  The  column  at  its  Junction  with 
the  body  is  [)entalobatc.  The  genus  has  been  recognized  and 
several  other  species  described  by  different  authors.  A  care- 
ful examination  of  the  basal  cavity  of  nome  of  the  specimens 
gives  indication  that  the  last  joint  of  the  column  may  be  di- 
vided, representing  five  undeveloped  basal  ]>lates. 

In  the  genus  (iLYPTASTER,  five  basal  plates  and  five  liubra- 
dials  are  distinguished,  with  the  rays  consisting  of  three  plates 
each,  below  the  first  subdivision. 

The  distinction  between  these  genera  is,  therefore,  as  follows  : 
In  the  first,  the  non-development  of  true  hasal  {)lates,  while  the 
ray  is  twice  sul)divided  before  becoming  free;  and  in  the  typical 
«pecies  the  arms  are  not  again  subdivided.  In  the  second,  a  mod- 
erate development  of  the  true  basal  plates,  with  subradials  above, 
while  the  ray  is  but  once  subdivided  before  becoming  free.* 

*  See  iUttJitratioDs  of  structure  on  pp.  206  and  207  of  the  24th  Rep.  N.  Y.  St.  Mus.'Nat.  Hist., 
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At  the  time  of  proposing  the  genus  Glyptastbr,  the  genua 
Balanocbisus  of  Troost  wae  overlooked.  The  latter  genus  was 
rccognizetl  in  the  Wietjonsin  Report  of  1860.  Upon  further 
examination,  it  appears  that  Balanocrisus  of  Troost  has  the 
structure  of  Glypxastkr,  with  this  exception,  that  the  hasal 
plates  are  much  more  fully  developed,  while  tlie  rays  do  not 
bifurcate  before  becoming  free.  Notwithstanding,  therefore, 
the  great  similarity  and  near  identity  of  structure  in  these 
forms,  there  seems  good  reason  for  the  generic  separation. 

The  genus  Lamptebocbinus  of  Roemer  is  identical  with  the 

f;enu8  Balanocrinus  of  Troost.  The  latter  name  was  first  pub- 
iehed  in  Troost's  Catalogue  in  1849.  The  name  Lamptero- 
CRiNUB  waa  published  in  1860,  and  in  that  year  the  genus 
BALANOCRrauB  Was  recognized,  and  a  species  described  (S.  in- 
flatus)  from  the  Niagara  group  of  Wisconsin. 

The  group  of  species  referable  to  these  genera  is  a  very  in- 
teresting one,  and  the  following  contribute  some  further  infor- 
mation in  relation  to  their  geological  distribution  : 


Fig.  1. 
Diagram  of  Gbjptocrinus  NealU,  showing  the  basal  and  sub- 
radial  plates,  together  with  those  of  the  ray  to  beyond  the  first 
bifurcation  of  the  arms,     a  represents  the  size  and  arrange- 
ment of  the  plates  of  the  anal  area. 


Diagram  illustrating  the  structure  of  G.  decadactylus  show- 
ing that  the  basal  plates  are  reduced  to  the  smallest  possible 
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size.  The  plates  of  the  ray  to  beyond  the  second  bifurcation 
are  all  polygonal,  and  present  a  Btrong  contrast  to  the  corre- 
sponding portions  of  G.  Nealli.  a  represents  the  basal  and 
subradial  plates  enlarged  to  two  diameters  to  show  the  minute 
basals. 


Diagram  of  Gly piaster  inomatus  showing  the  difterenees 
between  this  genus  and  Glyptocrinus.  In  this  diagram  the 
basal  plates  are  seen  to  be  of  much  larger  size,  and  are  vieible 
beyond  the  circumference  of  the  column ;  while  the  anal  area 
a  is  larger  than  the  interradial  series,  and  is  composed  of  a 
greater  number  of  plates,  the  lower  one  of  which  truncates  the 
subradial;  while  in  Glyptocrinus  the  areas  are  similar  to  each 
other,  and  vary  hut  slightly  in  the  number  and  arrangements 
of  the  plates  composing  them. 


GLYPTOCRINUS,  Mall. 

trLYPTOCBINUS   CaRLEYI,  ffall. 

FUite  13,  Fig).  7-10;  ffaKl5,  Fig.  5. 

a^ilxTynw  Carlryi,  Haij„     Trans.  Alb.  Inst.,   vol.  iv.   p.  203,      Abstract,  p.  9. 

Ma;,  1863. 
aiyploerititii  Carkyl,  Hall,     28lh  Rep.  N.  Y,  St.  Mua.  Nat.  Hist.;  Mub.  edit.,  p.  132, 

pi.  H  figs.  7-10.     18T9. 

General  form  of  body  pentangularly  turbinate,  having  the 
angles  coincident  with  the  rays  and  marked  by  a  rouuded 
ridge,  the  intermediate  spaces  concave.  The  upper  disc  of  the 
column  is  marked  by  five  divisions  indicating  the  undeveloped 
basal  plates;  subradial  plates  (basal  plates  of  the  generic 
17— Geoi_ 
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desc-ription),  wider  than  high,  eacli  one  marked  by  a  single  or 
double  rounded  radiating  ridge.  Radial  series  strongly  marked 
by  a  longitudinal  rounded  ridge,  wliich  bifurcates  with  the  first 
and  second  division  of  the  ray,  giving  from  four  to  eight  arms 
to  each  ray  as  it  leaves  the  body.  Besides  the  longitudinal 
ridge,  the  plates  of  the  radial,  inter-radial  and  supraradial 
series  are  marked  by  sharp  radiating  ridges,  with  the  inter- 
mediate spaces  finely  granulose.  Rays  bifurcating  on  the  third 
or  fourth  plate,  and  again  on  the  second  or  third  above,  and  on 
the  sixth  or  seventh  of  the  supraradial  series.  Interradial 
plates  eight  or  more  (probably  ten  or  twelve),  with  many 
small  intersupraradials. 

Summit  fiat,  depressed  convex,  or  slightly  concave,  finely 
pustulose  composed  of  numerous  small  plates.  Proboscis  (?) 
small,  subcentral. 

In  form  this  species  resembles  the  G.  dccadactylus  of  the 
Lower  Silurian  strata,  but  is  proportionally  shorter  and  a  little 
more  rapidly  expanding.  The  radiating  ridges  upon  the  plates 
are  thinner  and  sharper,  and  the  intermediate  spaces  more 
strongly  granulose.     The  column  and  arms  are  unknown. 

GLYPTASTEU,  ILdL 

(4LYPTASTER   OCCIDKNTALIS,    ILtJI. 

I^afe  12,  /-iV/K.  7-11. 

Oli/ptastrr  ocruh'tifali:*.  Hall.      Trans.  Alb.  Inst.,  vol.  iv,  p.  204.     Abstrat't  p.  lt»; 

Mav,  180:i 
Gli/ptdster  occifJcntnUs,  Hma.,     2Stli  Rep.  N.  Y.  St.  Mus.  Nat.  HiM. ;  Mus.  edit.,  p. 

133,  pi.  13,  figs.  7-11,  1879. 

Body  of  medium  size,  broadly  sul)turbinate;  basal  plates 
small,  distinctly  developed ;  subradial  plates  comparatively  large, 
marked  by  a  single  rounded  ridge  which  bifurcates  in  the  mid- 
dle of  the  plate,  the  divisions  passing  to  the  sutures  of  the  ra- 
dial plates.  First  radial  plate  large,  the  lower  half  marked  by 
two  rounded  ridges  which  are  continued  from  the  two  adjacent 
subradials,  and  unite  on  the  middle  of  this  plate,  continuing 
along  the  second  and  third  radials,  and  bifurcating  on  the  latter, 
following;  the  subdivisions  of  the  rav.  Tnterradials  about  three, 
with  one  interradial  space  (the  anal)  larger  and  containing  a 
greater  number  of  j)lates. 
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Surface  of  the  ridge  on  the  subradial  and  radial  plates, 
marked  by  loiigitudiuai  stride,  while  all  the  plates  are  marked 
by  sharp  radiating  lines,  which  are  continuous  or  interrupted 
and  granulose,  the  granules  being  often  arranged  in  more  or 
less  confluent  lines;  intermediate  surface  of  plates  granulose. 

Column  round  above;  arms  unknown. 

Glyptaster  occidbntalis,  var.  crebescens.  Hall, 

Ohfpiasier  oceidentalisy  var.  crehf^renSy  Hall.     28th  Rep.  N.  Y.  St.  Mus.,  Nat.  Hist., 
Mu8.  edit.,  p.  133.    1879. 

A  specimen  of  somewhat  more  ^robust  character  than  those 
described,  has  the  ridges  of  the  rays  marked  w^ith  undulating, 
subgnmulose  striie,  and  the  plates  more  distinctly  striate, 
while  the  anal  area  is  large  and  subventricose,  showing  three 
ranges  of  plates  in  the  order  of  one,  three  and  four,  with  a 
more  numerous  fourth  range.  The  anterior  ray  gives  some 
evidence  of  a  second  bifurcation  before  becoming  free  from 
the  body. 

Glyptaster  inornatus,  HalL 

Bate  13,  figs.  1-6. 

QbfptaMer  inomatw,  Hall.    Trans.  Alb.  Inst.,  voL  iv,  p.  205.    Abstract  p.  11 ;  Maj, 

1863. 
Gfypiaster  inomatusy  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.;  Mus.  edit.,  p.  134, 

pL  14,  figs.  1-6.     1879. 

Body  somewhat  urn-shaped,  abruptly  spreading  at  the  base 
with  the  sides  somewhat  straight  or  moderately  expanding; 
pentangular,  the  angles  corresponding  to  the  rays,  and  becom- 
ing ten-angled  above  the  division  of  the  rays.  Basal  plates 
much  developed,  distinctly  pentangular,  with  the  lower  mar- 
gins expanded  and  thickened,  with  a  double  or  triple  node  on 
each  one,  and  spreading  beyond  the  column.  Subradials  large, 
six-sided  except  the  one  on  the  anal  side  which  is  seven-sided. 
First  radials  about  equal  in  size  to  the  subradials,  heptagonal 
(as  usual  in  the  genus);  second  radials  much  smaller,  quad- 
rangular, and  pentangular  in  the  postero-lateral  rays;  tliird 
radials  a  little  larger  than  the  second,  heptagonal.  Supra- 
radial  series  consisting  of  four  or  more  plates  before  reaching 
the  free  arms,  with  an  intersupraradial  space  which  is  occupied 
by  live  or  more  plates.  First  interradial  plate  octagonal,  but  little 
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smaller  than  the  first  radial,  and  supporting  two  smaller  plates 
in  the  second  range,  three  in  the  third  range,  and  several 
smaller  plates  above.  On  the  anal  side  the  first  plate  is  octago- 
nal, as  large  or  larger  than  the  first  interradial  plate,  and  rest- 
ing on  the  heptagonal  subradial  plate,  supporting  four  plates  in 
the  second  range,  with  ten  or  twelve  plates  irregularly  disposed 
above. 

The  subradial  plates  are  prominent  in  the  middle,  with  low 
undefined  angular  ridges  extending  to  the  sides  of  the  plates, 
the  intermediate  spaces  depressed.  The  ridges  from  the  center 
to  the  upper  sides  of  the  plates  are  a  little  more  prominent,  and 
meet  at  the  sutures  with  similar  ridges  on  the  lower  sides  of 
the  first  radials;  these  uniting  on  the  center  are  continued  in 
a  stronger  ridge  along  the  center  and  following  the  subdivision 
become  more  prominent  on  the  supraradial  plates.  The  faces 
of  the  radial  plates  are  marked  by  similar  but  less  defined  ele- 
vations extending  to  the  sutures,  and  meeting  similar  ridges  on 
the  interradial  i»lates.  There  are  rarely  some  intermediate 
folds  or  undefined  ridges  upon  the  surface  of  the  plates. 

The  surface  has  no  ])eculiar  markings.  The  column  in  its 
upper  part  is  cylindrical,  composed  of  unequal  joints,  which 
often  appear  to  be  made  up  of  unequal  or  irregular  jjlates. 

This  species  diftcrs  from  G.  occidentalis  and  from  6r.  6m- 
chlatus  (Fill,  .V.  y.,  vol.  2,  p.  197)  in  the  absence  of  surface 
sculpturing,  ncxles,  or  granules;  in  the  greater  development  of 
basal  plates,  and  the  quadrangular  form  of  the  second  radials. 

CYATHOCRIXITS,  ^iUler. 
Cyathocrinus  Polyxo,  ILdL 

Bate  14,  Figs^  10-17. 

Ci/athftcrinm   Polyxo^   Hall.     Tranfl.   Alb.   Inat.,  vol.   iv.  p.  199.     Abstract,  p.  5. 

Mav,  180.*). 
Ciiathoci  iiiHn  PohixD^  Hall.     28tli  Rep.  X.  Y.  St  Mus.  Nat.  Hist.;  Mus.  edit.,  p. 

135,  pi.  15,  figs.  10-17.     1879. 

Body  broadly  turbinate,  base  large  and  somewhat  protuberant, 
sides  anG:ular  from  the  2>rominenee  of  the  centers  of  the  sub- 
radial and  radial  plates.  Basal  plates  wider  than  high,  the 
basal  margins  expanded  at  the  junction  with  the  column.  Sub- 
radials  large,  wider  than  high;  radials  large,  hexagonal,  much 
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wider  than  high,  deeply  notched  on  the  upper  margin;  the 
articular  scar  is  comparatively  small  and  indenting  the  plate  to 
about  one-fourth  of  its  depth.  First  anal  plate  quadrangular, 
nearly  equal  sided,  resting  upon  two  subradials,  and  support- 
ing on  one  of  its  upper  sides  one  end  of  the  adjacent  radial 
plate;  second  anal  plate  larger  than  the  subradials,  resting  upon 
one  subradial  and  the  first  anal,  and  between  the  radial  plates 
of  the  adjacent  rays. 

The  subradials,  first  radials  and  anal  plates  are  prominent  in 
the  center,  with  low  angular  ridges  extending  to  the  sutures, 
the  intermediate  spaces  being  depressed,  giving  a  strongly 
angular  appearance  to  the  cup.  Entire  surface  smooth  or  very 
finely  granulose.     Summit,  arms,  and  column  unknown. 

The  body  of  this  species  is  usually  somewhat  unsymmetrical 
from  the  anal  side  being  more  elongated  or  higher,  and  less 
ventricose  than  the  other  sides.  The  very  large  second  anal 
plate,  the  protuberant  base  and  large  cicatrice  for  the  column 
attachments,  are  distinguishing  features  of  the  calyx. 

Cyathocrinus  nucleus,  Hall. 

Plate  14,  Figs.  7-9. 

Dendracrinus  nuckm,  Hall.  Doc.  edit.  28th  Rep.  St.  Mus.  Nat.- Hist.  Explana- 
tion of  pi.  1ft,  tigs.  7-9.     187G. 

CSfoihoerinus  nucleus^  Hall.  28th  Kept.  N.  Y.  St.  Mus.  Nat.  Hist. ;  Mus.  edit.,  p.  136, 
pi.  15.  figs.  7-9.     1879. 

Body  of  medium  size,  deprcssed-turbinatc,  width  one-fourth 
to  one-third  greater  than  the  height,  pentalobate  in  the  upper 
part.  Basal  plates  short,  truncated  below  by  the  large  column; 
subradial  plates  wider  than  high,  three  of  them  pentagonal  and 
two  heptagonal.  First  radial  plates  large,  gibbous  and  project- 
ing laterally  so  as  to  give  a  distinctly  pentalobate  aspect  to  the 
fossil;  second  radials  much  smaller  than  the  first,  wider  than 
high,  and  separated  by  a  small  intercalated  plate  which  rests 
upon  the  short  sloping  upper  lateral  faces  of  the  first  radials; 
third  radials  subpentagonal  and  su})porting  an  arm  upon  each 
upper  slojiing  face;  arms  (in  part)  bifurcating  on  the  third 
plat«,  and  above  the  last  radial;  anal  plates  two.  Surface  finely 
and  strongly  granulose. 

The  specimens  vary  from  a  height  of  8  to  11.5  millimeters, 
with  a  diameter  of  10  to  15  mm.     The  base  of  the  column  in  the 
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smallest  meaHures  3.5  mm.  and  of  the  largest  5  mm.  The 
column  is  proportionally  very  large  and  firmly  inserted  at  the 
base,  the  upper  plates  are  eomi)aratively  thin,  and  below  these 
are  alternations  of  thicker  and  thinner  plates. 

Tlie  figures  given  on  plate  14  are  from  a  young  specimen,  and 
do  not  fairly  represent  the  species.  The  cicatrices  on  the  radial 
plates  are  too  narrow,  and  incorrectly  represented  as  ann-baaes. 
The  species  is  not  a  Dendrockinus,  but  a  true  Cyatuocrinus  in 
structure. 

CyaTHOCRINUS  (I*0TERI0CRINUS)  iEMULUS,  Hall. 

Cyathoerinwi  {Poteriocrinvs)  (rmiUus,  Hall.   Trans.  Alb.  Inst.,  vol.  x.,  Abstract,  p.  10, 
1879. 

Body  pentangularly  subturbinate,  rapidly  attenuate  below 
the  summit  of  the  subradial  plates,  and  expanded  above ;  the 
anal  side  prominent.  Basal  plates  with  a  prominent  node  at 
tlie  ba«e  of  each  one :  subradials  higher  than  wide :  radial  plates 
wide,  pentagonal,  with  the  upper  side  deeply  cicatrised  for  the 
arm  attachment.  First  anal  plate  quadrangular,  the  second  one 
large  unequally  pentagonal,  and  cicatrised  on  the  upper  side  as 
in  the  radial  plate.  Surface  granulose.  Arms  and  column 
unknown. 

This  species  differs  from  C  Polyxo  of  the  same  formation  and 
locality,  in  its  more  elongate  form  and  less  robust  character. 


POTERIOCRIXUS,  Miller. 
I^oteriocrinus?  calyx,  Hall. 

PUite  15,  Fiy,  14. 
Poterioerinwif  calt/ij  Hall.     Trans.  Alb.  Inst.,  vol.  x,  abstract,  p.  10.     1879. 

Calyx  turbinate.  Basal  plates  strong,  thickened  at  their 
lower  margins,  forming  a  distinct  annulation  at  the  base,  and 
having  a  height  a  little  less  than  half  the  height  of  the  subra- 
dial plates;  subradial  plates  elongate,  three  of  them  hexagonal^ 
the  anal  side  being  unknown.     Surface  of  the  plates  granulose. 

The  only  specimen  examined  is  imperfect  and  its  full  charac- 
ters are  unknown.  The  strong  basal  plates  with  the  anuulatcd 
lowew.margin,  and  the  unusually  elongated  subradial  plates  are 
distinguishing  features  of  the  species,  and  present  character- 
istic differences  from  any  other  species  known  in  the  formation. 
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LECANOCRINUS,  HaU. 
Lecanocrinus  pusillus,  HalL 

Plate  14,  Figs.  1-6 ;  Phie  15,  Fig,  7. 

Oyaihoerinus  puaiUnSy  Hall.   Trans.  Alb.  Inst.,  vol.  iv,  p.  200.    Abstract  p.  6 ;  May, 
1863. 

C,  pwiUus^  Hall.    20th  Bep.  State  Cab.  Nat.  Hist.  p.  324;  B«v.  edit.  p.  366. 

C  pusiUua,  Hall.    Doc.  edit.  2Sth  Bep.  St.  Mus.  Nat.  Hist.    Explanation  of  pi. 
16.    1876. 

LecanocrinuB  pusiUvSj  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.  Mus.  edit.,  p.  136, 
pL  15,  figs.  1-6.    1879. 

Calyx  small,  forming  a  broad,  shallow  cup,  a  little  inflated  on 
the  anal  side.  Basal  plates  very  small,  covered  for  nearly  one- 
half  their  length  by  the  column.  Subradials  proportionally 
large,  three  hexagonal  and  two  larger  and  heptagonal.  First 
radials  short,  broad,  pentangular,  the  width  twice  the  heighth; 
the  second  radial  is  a  short  plate  having  a  width  live  times  as 
great' as  the  height,  curving  gently  downward  in  the  middle, 
aad  succeeded  by  a  short  pentangular  plate  supporting  on  its 
upper  sloping  sides  a  series  of  short  linear  arm  plates;  in  some 
of  the  rays  there  is  a  second  sub-division  on  the  fourth  plate 
above.  First  anal  plate  quadrangular,  a  little  longer  than  wide, 
resting  obliquely  upon  the  two  heptagonal  subradials,  and  sup- 
porting upon  its  upper  side  one  end  of  the  adjoining  first  radial 
plate;  the  second  anal  plate,  which  is  larger  than  the  first,  hex- 
agonal, resting  upon  the  top  of  a  subradial  and  against  the 
upper  end  of  the  first  anal,  supported  on  the  sides  by  the  first 
radial  plates  of  the  postoro-lateral  rays.  Column  small,  round 
at  its  junction  with  the  body.     Entire  surface  finely  granulose. 

This  species  was  originally  described  from  the  calyx,  includ- 
ing the  first  radials,  and  its  relations  to  Lkcanocrinus  were  not 
fully  apparent.  A  more  extensive  collection  from  the  locality 
has  brought  a  considerable  number  of  specimens  in  the  same 
8tat<^  as  the  one  figured,  including  a  single  individual  retaining 
the  arms.  In  this  condition  its  relations  with  the  above  genus 
are  very  apparent.  The  ])ase  is  more  spreading  and  more  sym- 
metrical than  in  the  New  York  species  of  the  genus,  and  the 
subdivision  of  the  arms  is  likewise  diftereut.  The  form  of  the 
calyx  corresponds  to  Potcriocrhms  pisiforntls  of  Koemer,  from 
the  Niagara  group  of  Tennessee,  but  in  the  ^figure  of  that 
species  tliere  is  no  indication  of  an  anal  plate  corresponding 
to  the  first  anal  plate  of  this  fossil,  though  the  figure  is  other- 
wise very  similar. 
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ICHTHYOCRINUS,  Cojirad. 

ICHTHYOCRINUS  SUBANQULARIS,  Hall. 
Hate  15,  Figs.  12,  13.    Bate  16,  Figs,  11-13. 

Ichthyocrinus  ^ubanguUiris,  Hall.     Trans.  Alb.  Inst.,  voL  iv,  p.  201.    Abstract,  p. 

7;  May,  1863. 
/.  gubangularisy  Hall.    20th  Bcp.  St.  Cab.  Nat.  Hist.,  p.  325,  pL  11,  figs.  15,  16 ;  pp. 

367,  429,  of  Rev.  edit.    1870. 
/.  subangularif,  Hall.    28th  Bep.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit,  p.  137^ 

pL  16,  figs.  11-13. 
Compare  /.  eorbis  W.  &  M.    Mem.  Bost.  Soc.  Nat.  Hist.,  vol.  i,  p.  89.    1865. 

Body  elongate,  narrowly  turbinate  or  obconie  below,  becoming 
cylindrical  above,  angular  above  the  base  by  the  prominence  of 
the  radial  series;  base  truncate  for  the  articulation  of  the  rather 
large  column.  Basal  plates  rudimentary,  concealed  by  the 
column.  Subradial  plates  appearing  pentangular  from  their 
junction  with  the  column,  somewhat  higher  than  wide.  The 
primary  radial  series  consists  of  three  jilates  each;  the  first  one 
pentangular,  with  the  upper  angles  slightly  truncated;  the 
second  quadrangular;  the  third  pentangular,  supporting  on  its 
upper  sides  the  first  plates  of  the  second  radial  series.  The 
second  radial  series  consists  often  ranges  of  rectangular  plates^ 
four  to  five  in  each  range.  The  third  radial  series  is  composed 
of  twenty  ranges  of  narrow  rectangular  plates,  seven  to  twelve 
in  each  range.  The  fourth  radial  series  consists  of  forty  ranges 
of  similar  plates,  the  number  not  having  been  observed ;  but 
no  evidence  of  free  arms  is  shown  up  to  the  eighth  plate  of  the 
fourth  series.  No  interradial  plates  have  been  observed.  The 
plates  are  all  emarginate  at  the  center  of  the  upper  margins 
and  correspondingly  produced  on  the  lower  side,  except  the 
upper  plate  of  each  range  which  is  produced  at  both  margins. 

Surface  of  the  radial  plates  elevated  in  the  center;  entirely 
smooth. 

This  character  of  the  species,  in  the  emar^ination  of  its  plates, 
corresponds  with  that  of  the  small  patelloid  plates  of  Forbesi- 
ocRiNUS,  and  in  most  respects  it  resembles  that  genus,  except  in 
the  absence  of  interradial  plates.  This  species  aifters  from  any 
other  of  the  genus  before  described,  in  the  narrowly  turbinate 
form  of  the  cup,  the  subangular  outline  of  the  basal  portion, 
and  the  elongate  cylindrical  form  of  the  upper  part. 
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MELOCRINUS,  Goldfuss. 
Melocrinus  obconicus,  Hall, 

FUUelS,  Figs.  ll-U, 

Melocrinus  obconicus^  Hall.    Tranfl.  Alb.  Inst.,  vol.  iv,  p.  206.    Abstract,  p.  12; 
,      May,  1863. 

M,  obeonieusj  Hall.    28th  Rep.  N.  Y.  St  Mus.  Nat  Hist.;  Mus.  edit.,  p.  138,  pi.  14, 
figa.  11-14.    1879. 

Body  narrowly  subturbiuate  or  obconical ;  basal  plates  form- 
ing together  an  elongate  quadrangular  prominence  which 
scarcely  expands  above,  and  from  which  the  body  gradually 
enlarges  to  the  base  of  the  arms.  Radial  series  of  three  plates 
each,  the  first  of  these  heptagonal,  and  the  largest  plates  in  the 
body ;  second  radials  a  little  smaller  than  the  first,  octagonal ; 
third  radials  much  smaller,  heptagonal  and  supporting  on  each 
upper  sloping  side  a  series  of  two  supraradials,  the  upper  one 
apparently  a  bifurcating  plate  in  some  of  the  rays. 

The  interradial  series  in  three  of  the  areas,  are  one,  one  and 
two  or  three,  and  in  the  other  two  areas  one,  two  and  three 
or  four.  The  summit  is  pentalobate,  covered  by  small  plates, 
and  showing  the  base  of  a  slightly  excentric  proboscis.  The 
plates  of  the  body  are  smooth  in  the  middle,  with  short,  abrupt 
angular  ridges  near  the  margin,  which  meet  similar  ridges  of 
the  adjoining  plates  at  the  suture  linos. 

Height  from  the  base  to  the  summit  but  little  more  than  half 
an  inch,  and  greatest  width  at  the  arm  bases  about  the  same. 

The  genus  Turbinocrinus  of  Troost  differs  from  Melocrinus 
in  having  the  first  plate  of  one  of  the  interradial  spaces  for  the 
first  anal  plate)  truncating  one  of  the  basal  plates,  whicli  does 
not  occur  in  any  known  species  of  Melocrinus.  The  structure 
of  Turbinocrinus  above  the  basal  plates  is  similar  to  Actinocri- 
NDS,  differing  from  that  genus  only  in  the  presence  of  four 
basal  plates. 

KIIODOCRIXUS,  3rnin\ 

Subgenus  LYRIOCRINUS,  IfalL 
Lyriocrinus  Melissa,  Hall, 

Plate  14,  Figi.  18-27;    Plate  15,  Fig,  11. 

Bhodoerinus  MeHstay  Hall.    Traiw.  Alb.  Inst.,  vol.  iv,  p.  198.     Abstract,  p.  4. 
May,  1863. 


270  (iEOLOGICAL   REPORT. 


Rhodocrinm  (LyriocrinHs)   Melimi,   Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist. 
MuH.  edit.,  p.  139,  pi.  15,  ligR.  18-27.     1879. 

Body  depresflcd  subspherical,  or  nearly  hemispheric;  base 
nearly  flat  or  very  depretised  convex;  central  column  cavity 
abruptly  and  deeply  depressed ;  sides  inflated  in  the  lower  part 
and  contracted  just  below  the  arm-bases,  where  it  is  again  a 
little  expanded.  Basal  plates  very  snnill,  concealed  within  the 
cavity  and  covered  by  the  cohmm.  Subradial  plates  elongate 
heptagonal,  their  greatest  width  about  one-third  above  their 
lower  margin.  Radial  plates  proportionally  large;  the  first 
pentangular,  wedge-form  below;  the  second  hexagonal,  as  large 
as  the  others;  the  third  usually  hexagonal  (sometims  penta- 
gonal), supporting  on  the  upper  sloping  faces  one  or  two  large 
supraradial  plates,  with  a  very  small  bifurcating  or  axillary 
plate  resting  in  an  excavation  in  the  middle  of  the  upper  mar- 
gin of  the  second,  above  which  commence  the  arm  plates; 
resting  partly  on  this  small  plate,  and  partly  on  the  second 
supraradial  plate  above  the  third  radial,  and,  upon  the  upper 
margin  of  the  latter,  there  is  a  somewhat  large,  heptagonal 
intersupraradial  plate. 

The  interradial  and  anal  series  consist  of  four  plates  each; 
the  flrst  one  heptagonal,  as  large  as  the  radials  or  larger,  support- 
ing two  somewhat  smaller  hexagonal  plates  in  the  second  range, 
one  still  smaller  in  the  third,  above  which  the  brachial  plates  of 
the  adjacent  rays  unite;  the  anal  series  is  the  same  as  the  inter- 
radial in  the  best  formed  specimens;  but  there  is  sometimes  a 
slight  irregularity  seen  in  one  series,  which  we  infer  may  be  the 
anal  side.  Surface  of  plates  flat  or  with  only  the  general  con- 
vexity of  the  body,  covered  by  very  fine  confluent  granules  or 
interrupted  radiating  strije,  which  unite  at  the  sutures;  each 
subradial  plate  is  marked  at  the  middle  of  the  lower  margin 
with  a  small  triangular  node  and  a  somewhat  elevated  rim, 
giving  a  i»entalobate  border  to  the  basal  cavity.  In  many 
specimens  the  flrst  radial  plate  is  marked  by  a  central  node. 

Summit  nearly  flat  and  depressed  toward  the  margins  or  to 
the  inner  side  of  the  arm-bases,  composed  of  numerous  small 
polygonal  plates,  with  a  subcentral  proboscis,  and  on  the  inner 
side  of  each  pair  of  arms  a  foramen  opening  into  the  cavity  of 
the  body.  Plates  of  the  dome  irregular  in  size  and  varying 
in  difterent  individuals,  the  si)ecimen  figured  having  larger 
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plates  than  some  others  which   have   been  subsequently  ob- 
served. 

Arms  two  from  each  ray,  each  one  composed  of  short,  wide 
pentagonal  plates  which  are  interlocking  at  their  adjacent  edges; 
plates  gradually  becoming  shorter  and  the  arms  gradually  tap- 
ering to  their  extremities.  Length  of  arms  about  sixty-five 
millimeters,  lateral  diameter  at  the  base  8  mm.  Column  round, 
not  enlarging  at  its  junction  with  the  body,  and  uniformly  cyl- 
indrical for  some  distance  below;  composed  of  thin  plates,  each 
fourth  plate  being  thicker  and  armed  with  a  row  of  strong  nodes. 

In  general  form  and  the  symmetrical  arrangement  of  plates, 
this  species  has  much  the  appearance  of  Eucalyptocrinus;  but 
the  subradial  plates  and  greater  number  of  interradials,  and 
the  absence  of  the  elongate  plates  separating  the  pairs. of  arms 
as  in  that  genus,  are  distinguishing  cnaracters.  In  the  flatness 
of  the  plates,  their  peculiar  surface  markings,  and  their  arrange- 
ment, this  species  differs  from  all  others  of  the  genus  Rhodo- 
CRINUS  described. 

The  relation  of  this  species  to  Lyriocrinus  [Rhodocrinus]  doc- 
iylus  of  the  Niagara  formation  in  New  York  (l^al.  JST.  Y.,  vol.  ii, 
p.  197,  plate  44)  is  very  obvious,  though  there  are  differences 
which  make  it  desirable  to  continue  the  specific  distinction. 

The  difference  between  the  species  here  noticed  and  the  typ- 
ical forms  of  RnoDocRiNUS  seem  to  warrant  the  continued  use  of 
the  designation  Lyriocrinus,  at  least  as  a  subgeneric  term. 

DENDROCRIXUS,  Hall 
Dendrocrinus  ancilla.  Hall. 

Bate  15,  Fig.  19. 
Dendrocrinus  ancilla^  Hall.     Trans.  Alb.  Inat.,  vol.  x.    Abfltract.  p.  9,  1879. 

Body  narrowly  turbinate,  width  and  height  about  as  ten  to 
twelve  or  as  ten  to  thirteen ;  contracted  between  the  arm-bases ; 
upper  part  of  the  column  closely  adhering  to  the  body,  the  five 
minute  basal  plates  scarcely  distinguishable  from  the  segments 
of  the  column  at  its  summit:  subradial  plates  obscurely  angu- 
lar on  the  lower  face,  about  three-fourths  as  wide  as  long,  very 
gradually  expanding  in  width  from  the  base,  and  supporting  on 
their  upper  adjacent  slojung  faces  a  large  hexagonal  iiiterradial 
plate,  and  this  supporting  a  single  radial,  from  which  the  arms 
take  their  origin.     Arms  unknown. 
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This  species  is  narrower  and  less  robust  than  D.  longidactylus 
(Pal  N.  r.,  vol.  ii.  p.  193,  plates  42  and  43). 

LAMPTEROCRmUS,  Roemer. 

Balanocrinus,  Troost. 

Lampterocrinus  parvus,  Hall. 

Itate  15,  Fig.  6. 
Lampterocrinus  parvun^  Hall.    Trans.  Alb.  Inst.,  vol.  x.     Abstract,  p.  9,  1879. 

Body  small,  somewhat  narrowly  turbinate,  obtuse  at  the  base 
and  obscurely  pentagonal.  Basal  plates  five,  small ;  the  sub- 
radials  larger :  radial  plates  comparatively  larger  and  strong, 
the  third  one  not  determined:  the  first  interradial  nearly  equal 
in  size  to  the  first  radial;  apparently  two  smaller  plates  above. 
Arm-bases  prominent,  giving  a  distinct  pentalobate  aspect  to 
the  body;  the  anal  side  extremely  prominent. 

This  species  has  tlie  essential  structure  and  general  aspect  of 
L.  Termesseeiisis,  except  that  there  are  fewer  plates  in  the  inter- 
radial series,  and  the  third  radial  plate  is  obscure.  The  speci- 
men is  much  smaller  than  any  of  the  Tennessee  specimeus 
which  have  come  under  my  observation,  having  a  height  of 
only  about  ten  millimeters. 

From  the  limestone  beds  at  Waldron. 

EUCALYPTOCRINUS,  Goldfuss. 

EUCALYPTOCRINUS  CRASSUS. 

Fhtc  17,  Figs.  1-11 ;  Plate  18,  Figs.  1-9;  PlaWidy  Figs.  2,  4,  5. 

Eucalyptocrinus  crassusy  Hall.    Trans.  Alb.  Inst.,  vol.  iv,  p.  197.    Abntract,  p.  3 ; 

May,  1868. 
E.  erassus,  Hall.  20th  Bep.  St.  Cab.  Nat.  Hist.,  p.  323,  pi.  11,  figs.  2,  3.  Kev.  edit., 

p.  366. 
E.  crassus,  Hall.  28th  Kept.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit,  p.  141,  pi.  17, 

figs.  1-11 ;  pi.  18,  figs.  1-9 ;  pi.  19,  figs.  2,  4,  5.     1879. 

Body  massive,  turbinate  from  the  base  to  the  arms,  and  with 
the  interbraehial  plates  and  arms  attached  it  ha«i  a  general 
subovate  form  with  a  truncate  base,  which  in  most  specimens 
is  deeply  impressed  at  the  column  attachment.  Basal  plates 
small  concealed  in  the  basal  cavity.  First  radial  plates  much 
larger  than  the  succeeding  ones,  height  and  width  sub-equal; 
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second  radials  quadrangular,  length  and  breadth  equal,  the 
greatest  width  at  the  base;  third  radials  hexagonal,  the  lower 
lateral  and  upper  sides  shorter  than  the  other  three.  First 
supraradials  somewhat  smaller  than  the  third  radials,  pentan- 
gular in  well  formed  specimens;  second  supraradials  less  than 
half  as  large  as  the  first,  pentangular,  supporting  on  each  upper 
sloping  side  a  snuiU  triangular  plate,  upon  w^hich  rest  the  first 
arm  plates.  The  interradial  plates  are  one  large  and  two 
smaller  to  each  field;  the  large  one  is  ten-sided  and  elongate- 
ovate,  its  greatest  width  above  the  middle,  the  others  arc  nearly 
as  long,  but  narrow,  united  at  their  margins  the  entire  length, 
the  greatest  width  below  the  middle,  the  summits  reaching  as 
high  as  the  fourth  or  fifth  pair  of  arm  plates.  The  intersupra- 
radial  plate  is  single,  having  the  form  of  the  tw^o  upper  inter- 
radials  when  united,  but  smaller. 

This  species  is  extremely  variable  in  form  and  proportions  of 
the  body,  the  older  specimens  being  often  more  elongate,  and 
sometimes  constricted  near  the  middle  of  the  cup,  giving  a 
concavitv  to  the  sides.  The  base  is  much  broader  in  some 
specimens,  giving  to  the  first  radials  a  greater  proportional  * 
breath.  It  diff'ers  from  the  E.  Iccvis  and  i.  PhiUipsi  of  Troost, 
in  the  much  greater  height  of  cup,  greater  elongation  of  plates, 
and  in  having  a  less  proportion  of  the  first  radial  plates  within 
the  basal  cavity. 

A  measurement  of  the  calyx  in  some  of  the  larger  specimens 
gives  a  height  of  fifty  millimeters,  with  a  diameter  across  the 
top  of  60  mm.,  and  across  the  base  of  27  mm.  One  specimen 
having  a  height  of  50  mm.,  has  a  diameter  at  the  base  of  23 
mm.  One  individual  of  more  cylindrical  form  than  usual  has  a 
height  of  30  mm.  with  a  diameter  of  the  calyx  at  the  summit 
of  §8  mm.  and  a  basal  diameter  of  16  mm.  The  figures  6,  7 
and  8  of  plate  17,  and  figures  1,  2,  4  and  6  of  plate  18  are  good 
illustrations  of  the  prevailing  forms  of  this  adundant  species. 


EUCALYPTOCRINUS   CONSTRICTUS,  Hall. 

Bate  15,  Fig.  1. 
Eueaiyptoci'inus  const rictuft^  Hall.     Trans.  Alb.  Inst.,  vol.  x.    Abstract,  p.  10.     1879. 

Body  subturbinate,  narrow  below  and  abruptly  expanding 
from  the  second  radial  plates;  becoming  ventricose  and  pen- 
talobate  above.  Basal  plates  large,  their  entire  characters  un- 
determined.    First  radial  plates  wider  than  high,  the  lateral 
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margins  scarcely  expanding,  little  incurved;  indented  on  the 
lower  margins  for  tlie  reception  of  the  basal  plates,  gently  con- 
cave on  the  upper  margin,  the  upper  lateral  angles  truncated 
for  the  support  of  a  large  interradial  plate  with  narrow  base, 
the  surface  of  which  is  moderately  concave.  The  second  and 
third  radials  are  quadrangular  and  pentagonal;  the  summit  of 
the  latter  reaching  to  the  point  of  greatest  gibbosity  in  the 
calyx,  and  supporting  on  the  sloping  sides  the  supraradial 
plates,  being  scarcely  truncated  at  the  upper  extremity  for  the 
reception  of  the  interbraehial  plate.  The  double  second  inter- 
radial plate,  surmounting  the  first  interradial  plate  is  distinctly 
concave,  causing  the  lobed  character  of  the  upper  part  of  the 
calyx.  The  lower  plates  of  the  arms,  only,  are  preserved. 
Surface  of  the  plates  smooth  or  finely  granulose. 

This  species  is  conspicuously  distinct  froni  all  others,  in  the 
contracted  lower  part  of  the  calyx  and  the  abrupt  expansion, 
giving  great  gibbosity  above,  while  it  is  contractea  between  the 
arms  ot  each  ray  bv  the  concavitv  of  the  double  interradial 
plates. 

EUCALYPTOCRINUS   CiKLATUS,    HdU, 
Viaie  15,  FiV/.  1 ;  Piatt  16,  Fi>.  1-10;   Plate.  19,  Fuf^  J,  3. 

EutxUijptocriiim  cfrlntuj*^  Hali..     Pal.  N.  Y.,  vol.  ii,  p.  210,  pi.  47,  figs.  4a-4e.     1852. 
K  ccrkitusj  Hall.    TranH.  Alb.  Inst.,  vol.  iv,  p.  226.     AbHtract,  p.  32 ;  May,  1863. 
E,  r^frlatiiA,  Hall.    20th  Rep.  St.  Cab.  Nat.  Hist.,  pp.  321,  329.    Rev.  edit  pp. 

36o,  306. 
E.  ctrlntujif  Hall.     iSth  Rep.  N.  Y.  St.  Mur.  Nat.  HUt. ;  Mus.  edit.,  p.  142,  pi.  16, 

fics.  1-10;  pi.  19,  figs.  1,  3.     1879. 

B(k!v  ovoid:  base  somewhat  broad) v  truneate,  and  concave 
for  the  attachment  of  the  column ;  calvx  broadlv  cyathiforra, 
shallow,  lioi<rht  equal  to  one-third  of  the  entire  height  of  the 
l)ody.  Basal  plates  concealed  in  the  cavity  and  covered  by  the 
summit  of  the  column.  Subradial  plates  strong,  gently  in- 
curved at  their  basal  margins  whicli  are  covered  by  the  column, 
thence  expanding  outward  tliey  are  recurved  above  the  middle, 
leaving  the  basal  margins  but  little  below  the  plane  of  the 
upper  margins  of  the  same  plates.  Second  radial  plates  quad- 
rangular, wider  than  high;  third  radials  pentagonal,  wider 
than  high,  and  with  the  large  ten-sided  interradial  plate,  giving 
great  expansion  to  the  upper  part  of  the  calyx.  Arm  plates 
narrow  in  the  lower  part,  but  becoming  gradually  wider  above, 
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giving  an  elongate  elliptical  area  between  the  solid  interbra- 
chial  plates.  Summit  flat,  depressed  convex  or  slightly  concave. 
Column  round,  and  near  the  summit  composed  of  vStrong  thiijk 
plates,  with  the  margins  projecting  and  rounded.  Surface 
ornamentation  always  conspicuous  and  characteristic  though 
subject  to  considerable  variation.  The  plates  of  the  body  are 
covered  with  round,  angular,  or  elongated  nodes,  and  some- 
times with  straight  or  tortuous  ridges  often  arranged  in  lines 
somewhat  parallel  to  the  margins  of  the  plates.  The  younger 
specimens  are  much  more  strongly  nodose  than  the  older.  The 
arms  are  usually  marked  by  two  parallel  ranges  of  rounded 
nodes  along  the  central  i)art,  while  there  is  a  range  of  smaller 
nodes  on  the  exterior  margins.  These  nodes  are  sometimes 
confluent,  and  api)ear  as  transverse  ridges.  The  interbrachial 
plates  are  marked  by  two  ranges  of  rounded  or  transversely 
elongated  nodes. 

Figures  4  and  8  of  plate  16  exhibit  the  base  and  upper  mar- 
gins of  a  large  individual.  The  largest  specimen  of  the  calyx 
observed  has  a  diameter  of  fifty  millimeters,  with  a  height  of 
twenty-five  millimeters. 

The  distinguishing  features  of  this  species,  as  it  occurs  in 
the  Waldron  collections,  are  the  general  rotund  ovoid  form, 
broad  spreading  calyx,  with  about  one-third  the  height  of  the 
first  radials  covered  by  the  column ;  the  arms  stout  ana  each  pair 
in  length  about  three  to  three  and  a  half  times  their  greatest 
width. 

For  diagram  of  structure  of  E.  ccelatus  see  20th  Report  on  the 
State  Cabinet  of  Natural  History,  page  321 ;  Revised  edition, 
page  363. 

jE.  taberculataSj  as  described  by  Miller  and  Dyer  is  closely  re- 
lated to  E,  cadatuSy  and  no  comparisons  can  be  satisfactorily 
made  before  examining  specimens  of  both  forms.  The  two 
forms  figured  by  them  represent  both  E.  crassus  and  E.  cailaius. 

EUCALYPTOCRINUS  OVALIS,    TrOOSt. 
Plate  17,  Figa.  12,  13. 

EvLcab/ptocrinw  owlis^  Troost.    Catalogue  of  Crinoidea.     1849. 

Euealyptoerinwi  frtxit us  {in  error  for  E.  ovalu).     Doc.  edit,  28th  Rep.  St.  Muh.  Nat. 
HiHt,     Explanation  of  pi.  17,  figs.  12,  13.     1876. 

E,  ww/m,  {Tro^jst)  Hall.     28th  Kept.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit.,  p.  143, 
pi.  17,  tigs.  12,  13.     1879. 

Body  oval-ovoid,  outline  curved  from  base  to  summit;  the 
calyx  somewhat  deeply  cup-shaped,  and  having  a  height  equal 
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to  two-thirds  the  height  from  the  base  of  the  arms  to  the  sum- 
mit. Basal  plates  covered  by  the  column.  First  radial  plates 
strong,  the  greater  portion  of  their  height  visible  exterior  to 
the  column;  second  and  third  radials  wider  than  high.  Arms 
attaining  their  full  width  near  the  base,  and  continuing  of  the 
same  width  to  about  the  middle  of  their  length,  and  thence 
gradually  tapering  to  the  summit.  The  solid  interbrachial 
plates  are  narrow  in  the  lower  and  middle  part,  and  greatly  ex- 
panded at  the  summit. 

Column  strong,  composed  of  thick  joints  with  rounded  mar- 
gins, alternating  with  an  equal  number  of  much  thinner  joints 
with  flattened  edges. 

This  species  is  identified  with  the  E,  ovalis  of  Troost,  from  a 
comparison  of  the  original  specimens,  which  in  the  better  pre- 
served individuals  have  the  same  form  and  proportions.  It 
differs  from  the  young  of  U,  cra.ssui<  m  the  regularly  elliptical 
outline  of  the  entire  body,  the  curving  of  the  sides  ot  the  calyx, 
the  less  incurvation  of  the  first  radial  plates  into  the  column 
cavity,  which  is  proportionally  smaller  than  in  that  species.  It 
is  also  especially  distinguished  from  both  E.  c(tlatus  and  E.  eras- 
sus,  by  the  great  expansion  of  the  interl)rachial  plates  upon  the 
summit,  if  such  features  arc  to  be  regarded  as  of  specific  value. 

Compare  fig.  13  of  plate  17,  with  figs.  5  and  7  of  plate  16, 
and  with  figs.  5  and  7  of  plate  18. 

Roots    of  EUCALYPTOCRINUS. 
Bate  19,  /'»>  C-8;  and  Piale  20. 

Tin*  't^iidition  of  the  ancient  ocean  l)e(l  in  the  region  of 
country  now  occupied  by  central  Indiana,  was  apparently  one 
of  the  most  <]uict  and  sheltered  situations  known  during  the 
Silurian  period,  and  life  was  as  prolific  as  in  any  tropical  region 
of  the  juTsent  day. 

Large  surfaces  of  the  more  calcareous  layers  are  covered  with 
numerous  forms  of  Brvozoa  and  corals:  and  the  abundant 
roots  of  Crinoidea,  with  the  bases  of  the  stems,  still  remain  as 
they  grew  upon  the  muddy  l)ottoni,  the  roots  penetrating  the 
ancient  deposit,  or  commencing  their  growth  upon  some  other 
organic  body,  and  not  unfreciuently  upon  the  bodies  of  the 
same  species,  or  others  of  the  genus  which  have  been  over- 
thrown, and  the  more  fragile  portions  dismembered  by  the 
slow  ])rocess  of  maceration  in  a  quiet  sea. 
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From  what  we  know  of  the  locality,  it  is  quite  certain  that 
many  tliousands  of  the  bodies  of  Eucalyptocriiins  have  been 
gathered  from  the  strata  within  an  area  of  a  few  hundred 
yards,  and  the  roots  of  these  bodies,  to  the  number  of  many 
hundreds,  have  been  collected  and  preserved.  These  organisms 
appear  to  have  grown  in  great  abundance  and  in  close  proxim- 
ity, with  their  stems  of  only  moderate  length,  and  the  whole 
aspect  must  have  been  like  a  garden  of  lilies  or  tulips. 

The  specimen  figure  5  of  plate  17  may  serve  jis  an  example 
of  the  manner  of  growth.  The  illustration  is  from  a  young 
individual  of  E,  erassus,  lyi^^g  horizontally  upon  the  calcareous 
shale,  the  stem  turned  downward  from  the  natural  vertical 
position  to  a  horizontal  one,  without  breaking  or  dismember- 
ment, and  the  rootlets  still  remaining  as  tliev  grew,  penetrating 
the  calcareous  sediment.  The  prolihc  condition  of  this  ancient 
sea  is  shown  from  the  fact  that  the  stems  of  crinoids  while 
still  living  have  been  overgrown  by  corals;  and  shells  of  Gas- 
teropods,  in  their  most  perfect  and  unknown  condition,  are 
overgrown  by  Bryozoa  and  Articulata. 

The  specimen,  figure  8  of  plate  17,  is  an  example  of  the  base 
of  Eucalyptocriuus,  remaining  apparently  in  precisely  the 
original  condition,  with  the  rootlets  penetrating  the  calcareous 
mud  in  which  it  grew.  The  figures  6  and  7  show  the  bases  of 
columns  and  the  rootlets  of  two  strong  individuals  attached  to 
the  overturned  calyx  of  a  large  Eaeahjptocrhius  ecclaUis.  In  the 
vertical  view  there  are  visible  two  other  roots  of  smaller  very 
young  individuals.  In  the  lateral  view,  figure  7,  the  rootlets 
are  broken  oft*  bv  the  removal  of  the  shale  which  embedded 
them,  and  it  is  here  seen  that  a  Bryozoan  has  encrusted  the 
rootlet  upon  one  side.  These  bases  of  columns  and  rootlets  are 
also  found  attached  to  the  shells  of  Platyostoma  and  Strophos- 
tylus,  as  well  as  upon  the  calyces  of  Crinoids. 

One  of  the  larger  examples  of  these  roots  of  Eucalyjitocrinus 
is  illustrated  on  plate  20.  The  extension  of  the  rootlets  in 
their  finest  fibres  has  been  several  inches  greater  than  shown  in 
the  figure,  and  the  entire  extent  was  probably  not  less  than  ten 
inclies.  Portions  of  specimens  sometimes  occur  where  the 
rootlets  are  much  more  extended,  becoming  quite  filiform,  but 
rarely  if  ever  traceable  to  their  final  extremities  in  consequence 
of  the  breaking  or  exfoliation  of  the  shale. 

The  great  numbers  of  these  undisturbed  roots  and  the  finer 
rootlets,  standing  in  the  j^osition  in  which  they  grew  upon  the 
sea-bottom,  is  one  of  the  best  evidences  of  the  extremely  quiet 
condition  which  prevailed  durinti:  the  slow  deposition  of  these 
calcareous  shales  of  the  Niagara  Group. 
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1  of  the  plate  below.    FirHt  arm  plate  quadrangular, 

^whicli  their  character  is  unknown.     Snrface  finely  gran- 

Colnmn  and  arms  unknown.    Height  of  calyx  12  miili- 

■  speeieB  in  itR  external  form  bears  much  resemblance  to 
tennus  Polyxo,  but  it  is  leas  robust,  more  slender  and  more 
ictly  pentangular  in  the  lower  part,  while  the  column  at- 
Knt  is  proportionally  emaller.  Compared  with  the  young 
Mt  species  the  basal  plates  are  distinctly  higher,  and  the 
'  'b  true  of  the  subradiala ;  but  a  marked  diftereuce  in  the 
B  shown  in  the  number  and  form  of  the  basal  plates, 
[  Polyxo  having  five  short  broad  plates,  while  this  species 
fftTee  basals,  two  of  these  hexagonal  and  about  as  high  as 
I,  and  one  pentagonal  plate  on  the  anal  side  which  is  much 
~p  than  wide. 


STEPHANOCIUNUS,   Covrail. 


•(iiCiUNUS    CEMMIFOIliMIfi, 


u  grmmiformU,  Hall.     Pnl.  K.  Y.,  vol.  ii,  p.  215,  pi.  48,  fig.  2. 
i»,  Hall.    28th  Sep.  S.  Y.  St.  Miw.  Nat.  HUL,  Mob.  edit.,  p.  14G,  pi. 
b  14,  flg8.  16,  20.     1879, 

The  details  of  the  rftructuroof  the  genus  STEPHANociiraus.and 

f  the  species  S.  fffimn if ormis,  tiro  given  in  vol.  2  of  Pal.  N.  Y.,  as 

pCted  above.     The  specimens  figured  on  plate  1*J  of  this  Report 

i  larger  and  more  rotund  than  thoKe  usually  occurring  in  the 

ITiagara  shales  in  New  York,  but  dther  sjieeimons  from  later  col- 

l^lections  at  WaJdron   arc  of   smaller   dimensions,  and    show  a 

,  ruige  of  variation  in  size  and  proportions,  which  clearly  proves 

'  the  identity  of  the  Western  forms  wifli  those  of  New  York. 

The  atructure  of  the  calyx  and  the  arrangement  of  parts  in 

the  summit  and  ambulacra  appear  to  be  identical  with  Oodaster, 

»nd  a  small  fmiooth  form  in  tlie  same  association,  referred  to  that 

genne,  has  the  same  structure  as  the  fossilw  under  consideration. 


.«^/ 
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CODASTER,  Mf<'oy. 
CoDASTEii  (Stepiianocrini'sV)  pulchelluSj  Miller  ^  Dyer, 

Plate  15,  Fig»,  8-10. 

CodaMer  puhheliuHy  Millkh  A  Dyer.     Contributions  to  Pala?ontolog:\-,  Journal  of 

the  Cincinnati  Society  of  Natural  History,  .\pril,  1878. 
Cfxlaster  [Sfcphanocrmm  f]  pnlthellm^  (MiLLKR  &  Dyer),  Hall.    TranH.  Alb.  Inst., 

vol.  X.     Al)8tract,  p.  12,  1879. 

Body  obconical,  triaiigultir  bolow,  becoming  obtusely  pentag- 
onal above,  the  angleH  eoineidiug  with  tlie  ambulaeral  area^; 
the  exterior  surface  between  these  being  flat  or  slightly  con- 
cave in  tlie  upper  part.  The  basal  phites  constitute  a  little 
more  than  one-third  the  entire  height  of  the  body:  plates  of 
tlie  second  range  much  larger  than  the  basal,  and  deeply  in- 
dented on  their  upjier  margin  for  the  reception  of  the  ambu- 
lacra: plates  of  the  third  range  extremely  minute  except  on 
the  anal  ?  side,  where  the  terminal  jdate  broadly  truncatee  the 
upper  sides  of  the  two  adjacent  plates  of  the  second  range. 
Central  aperture  conspicuous,  pentalobate,  Surfaee  obscurely 
striated. 

In  the  specimens  examined,  the  minute  plates  covering  the 
central  aperture  are  wanting.  The  grooves  for  the  attachment 
of  the  tentacuhe  arc  distinctly  preserved,  but  no  appendages 
have  been  seen. 

This  form  differs  from  Sfcphanocnnus  genimifomm  in  its  nar- 
rower proportions  and  more  acute  l)ase,  and  also  in  the  smaller 
and  less  elevated  plates  of  the  third  series,  of  which  one  plate 
is  conspicuously  larger  than  the  otliers. 

In  the  structure  of  the  body,  at  least,  there  are  no  dilterences 
which  api)ear  to  be  of  generic  importance  between  Stepuano- 
CRiNUS  and  Codaster.  The  species  under  consideration  pre- 
sents all  the  essential  features  of  the  former  genus. 


(Codaster  pentalobis.  Hall. 

Plate  15,  Fig.  16. 
CodaMer  ix'tttalofjwty  Hall.     Trans.  Alb.  In«t.,  vol.  x.     Abstract,  p.  13,  1879. 

Body  robust,  distinctly  pentangular  and  pentalobate  in  the 
upper  part,  narrowing  below;  the  basal  portion  unknown. 
Summit  broad,  the  am])ulacral  areas  prominent. 
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The  specimen  tleseribed  has  a  width  of  over  teii  millimeters 
ID  the  upper  part;  and  the  width  of  each  side,  measured  from 
the  base  of  the  ambulacnvl  areas,  is  about  7  mm, 

A  single  imperfect  epeoimen  only,  has  been  observed,  but  it« 
characters  are  quite  distinctive,  w]ion  compared  witli  any  Sihi- 
rian  forms  of  the  geitns. 


GALCEOCRINUS,  Hail. 

Oaleeoerima,  Hai.i,.     Psl.  S.  Y.,  vol.  ii,  p.  352,  pi.  85,  fig«.  5,  C.     1852. 
Ckeiraerinio,  HAtl,.     13th  Kep.  St.  Cnb.  Nat.  Hi«I.,  p.  122.     1860. 

The  following  diagrams  illustrate  tliu  generic  Btrncture: 
Fig.  1  has  tlie  general  form  and  proportions  of  plates  shown 
in  C.  stigmaius  of  Plate  19.     Fig.  2  shows  a  difterent  propor- 
tion of  the  parts. 


ra    g 


Fig.  1 — ^The  basal  plate  with  a  cicatrix  for  the  column  attachment  10;  2  the 
dorao-bBsnl  plalc;  3  3  the  doreo- lateral  pintes;  4  the  dorHO-radial  plate t  a  the  face 
of  attachment  for  the  dorxat  arnm;  ct  a  faceH  of  attachment  for  tiie  lateral  arms; 
«  the  faces  of  attachment  for  the  strong  lignment  between  the  basal  and  lover  dor- 
•ol  plates.  ^ 

Fig.  2 — Haa  the  same  general  structure,  except  that  the  dorsal  plate  2  is  narrow 
and  elongate;  3  4  and  \l)  have  the  same  significance  as  in  Fig.  1 ;  5  5  5  5  are  plates 
of  the  dorsal  arm;  0  6  lateral  brachial  platee;  7  7  the  lateral  arma  and  their  sub- 
diviaioDs. 

Calceocrinus  stiomatus,  Hall. 

Hate  IB,  Fiy».  Ml. 

Oeiroainat  KliitnialHis,  Hall.    Trans.  Alb.  InsI ,  vol.  iv,  p.  225.     Abstract,  p.  31 ; 

1862. 
OtteomniM  giii/maiaK,  Hall.    28tli  Hep.  N.  Y.  St.  Mub.  Nat.  Hist.;   Mus.  edit.  p. 

147.pl.  19,  tigs.  9-11,  1879. 

In  the  colleetions  observed,  this  Hpecies  ia  illustrated  by  the 
basal  portions  of  the  body,  some  fragments  of  the  arms«  and  a 
single  8i>ecimen  which  preserves  the  basal  plate  of  the  dorsal 
arm.     The  dorso-lateral  plates  are  so  closely  anehylosed  that  no 
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line  of  separation  is  observable,  and  the  same  is  often  true  of 
the  dorso-radial  plate  and  the  second  or  lower  dorsal  plate, 
which  bears  upon  its  lower  margin  the  cicatrices  for  the  Hga- 
Tiiental  attachment  of  the  basal  plate.  The  cicatrices  for  the 
three  sets  of  arms  are  well  preserved. 

The  ST)ecies  difters  from  any  other  known  in  the  closely  an- 
ehvlosed  condition  of  the  dorso-lateral  plates,  which  also  in- 
volves the  lower  dorsal  plate.  The  surface  is  marked  by  fine 
granuhe  or  undulating  and  tortuous  granulose  strifle. 


BRACHIOPODA. 

CRAXIA,  Lamarck, 

Crania  Siliriana,  Hall. 

Plate  21,  Fiffn.  3-7. 

Orania  Silvnatin,  Hall.     Trann.  Alb.  Inst.,  vol.  iv,  p.  208.     Abstract,  p.  14;  May 

1863. 
C  Siluriana,  Hall.    28th  Rep,  N.  Y.  St.  Mus.  Nat.  Hist.;  Mus.  edit.,  p.  148,  pi.  21, 

figs.  3-7.     1879. 
Compare  Crania  SiluriatM,  Davhwon.     "British  Brachiopoda,'*  Part  vii,  No.  1,  pi. 

8,  figs.  19,  20.     186(5. 

Shell  subcircular  or  transverse,  very  depressed-conical,  apex 
excentrio,  slightly  eurvcd,  situated  one-third  the  diameter  of 
the  sl\ell  from  the  cardinal  border.  Exterior  surface  of  upper 
valve  smooth,  with  concentric  lines  of  growth.  Ventral  or 
lower  valve  consisting  of  little  more  than  a  thickened  rim, 
deeply  marked  on  the  cardinal  margin  by  the  somewhat  large, 
distinct,  posterior  adductor  muscular  scars ;  the  substance 
within  the  thickened  border,  not  sultteient  to  preserve  the  mus- 
<Mihir  or  vascular  markings. 

Transverse  diameter  of  full  grown  "specimens  nearly  twenty 
millimeters ;  height  of  upper  valve  of  the  same  a  little  less  than 
<l  mm.  Where  well  preserved  the  surface  is  minutely  granu- 
los(»  or  subpunctatc. 

This  sj)ccies  is  usually  found  adhering  to  other  fossils  which 
anj  in  a  more  or  less  dilapidated  condition;  showing  that  the 
<'rania^  became  attached  after  the  death  of  the  individuals  on 
which  thev  are  found. 
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Crania  setifera,  Hall, 

Bate  21,  Figs,  &-10. 

Crania  aeii/era,  Hall.    Trans.  Alb.  Inst.,  voL  iv,  p.  209.    Abstract  p.  16;  May,  1863. 

C.  aetifera,  Hall.  28th  Rep.  N.  Y.  St.  Mus  Nat.  Hist.,  Mus.  edit.,  p.  148,  pL  *21, 
figs.  8-10.    1879. 

(In  error)  C  seiigera  Hall.  Doc.  edit.  28th  Rep.  St.  Mus.  Nat.  Hist.  Explana- 
tion of  pi.  21,  figs.  8-10.     1876. 

Shell  circular,  deijressed-coiivex,  apex  central  or  slightly  ex- 
centric,  small,  pointed  or  niamnnform.  Surface  of  upper  valve 
closely  covered  with  minute  setiform  spines,  directed  from  the 
apex  toward  the  margin.  Ventral  or  lower  valve  with  the  ex- 
terior portion  merely  a  calcareous  ring,  and  the  central  area 
without  any  decided  character. 

When  the  setse  are  removed,  the  surface  appears  strongly 
punctate,  a  character  which  distinguishes  this  form  from  C. 
Sihmana, 

Crania  spinigera.  Hall. 

Plate  27,  Hg,  1. 
Ortmia  spinigera^  Hall.    Trans.  Alb.  Inst.,  vol.  x.     Abstract,  p.  13.     1879. 

Shell  very  broadly  oval,  wijder  than  long,  slightly  concave  on 
the  margin  near  the  apex.  Upper  valve  depressed  subconical, 
apex  transversely  subcentral,  distant  from  the  concave  margin 
about  one-third  of  the  longitudinal  diameter.  Lower  or  ven- 
tral valve  not  observed. 

Surface  marked  by  very  fine,  sharj),  lamellose,  concentric 
strise.  Entire  surface  minutely  papillose.  Shell  ornamented 
with  irregular,  interrupted  radiating  lines  or  ridges  of  small^ 
short,  tubular  spines,  diverging  from  the  apex  to  the  margins, 
and  increasing  in  number  by  implantation  only.  These  radi- 
ating lines  are  composed  of  a  single  row  of  imbricating  spines 
forming  a  nearly  continuous  nodose  ridge.  The  specimen 
described  has  over  thirty  of  these  rows  at  the  margin. 

When  in  a  perfect  condition  the  spines  do  not  show  their 
tubular  character,  being  closed  at  the  extremities.  The  in- 
dividual is  attached  to  the  dorsal  valve  of  Rhynchonella  Strick- 
landij  and  exhibits  the  plications  of  that  shell  continued  over 
the  Crania  in  corresponding  folds,  irrespective  of  the  surface 
ornaments. 
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From  C  setifera  and  C.  Siluriana^  with  which  it  is  associat-ed^ 
and  from  any  other  pahiiozoic  form  known,  this  species  is  dis- 
tinguisliod  by  the  radiating  rows  of  spines. 

LINGULA,  Brufjuiere. 

LiNGULA   GIBBOtfA,  ITulL 
Bute  27,  Fig,  2. 
Lingida  gibbom,  Hall.    Trans.  Alb.  Inst.,  vol.  x.     Abstract,  p.  13.     1879. 

General  form  snbelliptical,  lateral  margins  curving,  rounded 
at  the  base,  and  somewhat  abruptly  contracting  towards  the 
beak;  valves  gibbous  on  the  umbones;  greatest  convexity  at 
about  one-tliird  the  length  from  tlie  apex.  Surface  marked  by 
line  irregular  concentric  striiv,  which  in  some  parts  become 
lamellose,  and  also  bv  concentric  undulations. 

laiOLIDOrS,  ITalL 
Pholidops  ovall<.  Hall. 

ntte  21,  Fiif*.  1,  2. 

I*h()li<lt)}ut  omlhj  II ALL.     Trans.  Alb.  Inst.,  vr)l.  iv,  p.  209.     Abstract   p.  15;  May, 

1863. 

i*.  r/txi/w,  Hall.  28th  Rc'i).  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit.,  p.  149,  pi.  21,  figs. 

1,  2.     1879. 

Khell  round-oval,  somewhat  broader  anterior  to  tlie  middle; 
valves  e([ually  convex;  apex  situated  about  one-third  the  length 
of  the  shell  from  the  posterior  end.  Surface  marked  by  con- 
centric lines  of  growth,  which  are  strongly  lamellose  toward 
the  margin. 

This  species  differs  from  P.  {Orbiruki)  squam[fonni^  of  the 
Niagara  grouj)  of  Xew  York,  in  the  greater  convexity,  more 
closely  aiTjinged  (roncentric  lines  of  growth^  and  in  being  more 
rei^ularlv  and  broadlv  oval.     Rare. 

OTiTllIS,  DaJmfW. 
r)RTiirs  uvimrDA,  SotrcrbiJ, 

Plate  21,   /'!>.  18-25. 

OrthiM  hylh'iiln,  (Sow.)     MnicH.     Sll.  Svrtt.,  p.  630,  pi.  13,  fig.  11.     1839. 

OrthU  liyf>ri(J(i,  I  Sow.)     Hall.     Pal.  N.  Y.,  vol.  ii,  p.  253,  pi.  52,  figs.  4a-4o.     1852. 
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Ortkis  hybrida  f  (Sow.)    Hall.     Trans.  Alb.  Inst.,  vol.  iv,  p.  209.     Abstract  p.  15  ; 
May,  1863. 

Orthis  hybrida,  (Sow.)     Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist. ;  Mus.  edit.,  p. 
149,  pi.  21,  figs.  18-25.    1879. 

General  form  lontieular,  or  depressed  spheroidal,  wider  than 
long ;  valves  nearly  equal,  the  ventral  one  depressed  from  the 
center  to.  the  base,  while  the  dorsal  valve  is  regularly  convex, 
iometimes  with  a  slight  depression  in  the  center  near  the  beak  ; 
beaks  almost  equally  elevjited,  the  ventral  one  being  scarcely 
incurved  ;  hinge-line  much  shorter  than  the  width  of  the  shell;, 
surface  marked  by  thin  sharp  dichotomous  striie,  which  are 
arched  upwards  upon  the  sides  and  hinge-margin.  Surface 
marked  by  radiating  strite  crossed  by  extremely  tine  concentric 
Btrise. 

This  species  is  readily  distinguished  by  the  near  equality  of 
the  valves,  one  of  which  has  a  broad  undefined  depression  along 
the  center.  The  surface  characters  are  very  similar  to  0.  ek- 
gantula^  but  the  form  of  the  shell,  or  of  the  separated  valves,  ia 
quite  sufficient  to  distinguish  it. 

This  species  is  very  common  in  the  Waldron  locality.  The 
numerous  specimens  examined  can  be  easily  separated  into  two 
distinct  varieties,  one  of  them  narrow  and  ventri^ose,  with  the 
anterior  margins  thickened  and  strongly  lamellose,  presenting 
strong  varices  of  growth ;  another,  broader  and  less  ventricose^ 
with  sometimes  a  wide  sinuosity  in  front.  Few  of  the  speci- 
mens have  the  broad  sinuosity  of  the  ventral  valve  and  ventri- 
cose  upper  portion  of  the  shell,  so  characteristic  of  the  New 
York  species  which  has  been  referred  to  0.  hybrida. 

Orthis  eleqantula,  Dalman. 

Plate  21,  Figs.  11-17. 
For  Synonymy,  see  Pal.  N.  Y.,  vol.  ii,  p.  252.     1852. 

Shell  semi-oval ;  dorsal  valve  nearly  or  quite  flat,  sometimes, 
with  a  depression  along  the  centre  ;  ventral  valve  very  convex,, 
extremely  elevated  towards  the  beak,  which  is  much  extended 
and  incurved  over  the  area ;  hinge-line  shorter  than  the  width 
of  the  shell ;  area  narrow  not  extending  to  the  extremities  of 
the  hinge-line.  Surface  ornamented  with  tine  radiating  stris?, 
w^hich  are  dichotomous  towards  the  margin  and  arched  towards 
the  hinge-line.  In  the  better  preserved  specimens,  the  diverg- 
ing strise  are  crossed  by  very  fine  concentric  strise. 
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to  two-thirds  the  height  from  the  base  of  the  arms  to  the  sum- 
mit. Basal  plates  covered  by  the  column.  First  radial  plates 
strong,  the  greater  portion  of  their  height  visible  exterior  to 
the  column ;  second  and  third  radials  wider  than  high.  Arms 
attaining  their  full  width  near  the  base,  and  continuing  of  the 
same  width  to  about  the  middle  of  their  length,  and  thence 
gradually  tapering  to  the  summit.  The  solid  interbrachial 
plates  are  narrow  in  the  lower  and  middle  part,  and  greatly  ex- 
panded at  the  summit. 

Column  strong,  composed  of  thick  joints  with  rounded  mar- 
gins, alternating  with  an  equal  number  of  much  thinner  joints 
with  flattened  edges. 

This  species  is  identified  with  the  E,  ovalis  of  Troost,  from  a 
comparison  of  the  original  specimens,  which  in  the  better  pre- 
served individuals  have  the  same  form  and  proportions.  It 
differs  from  the  young  of  -B.  crassus  in  the  regularly  elliptical 
outline  of  the  entire  body,  the  curving  of  the  sides  ot  the  calyx, 
the  less  incurvation  of  the  first  radial  plates  into  the  column 
cavity,  whict  is  proportionally  smaller  than  in  that  species.  It 
is  also  especially  distinguished  from  both  E,  ccelatus  and  E.  crds- 
siLSj  by  the  great  expansion  of  the  interbrachial  i)lates  upon  the 
summit,  if  such  features  are  to  be  regarded  as  of  specific  value. 

Compare  fig.  13  of  plate  17,  with  figs.  5  and  7  of  plate  16, 
and  with  figs.  5  and  7  of  plate  18. 

Roots    of  EUCALYPTOCRINUS. 
Plate  19,  Hgs  C-8;  and  Plate  20. 

The  condition  of  the  ancient  ocean  bed  in  the  region  of 
country  now  occupied  by  central  Indiana,  was  apparently  ojie 
of  the  most  quiet  and  sheltered  situations  known  during  the 
Silurian  period,  and  life  was  as  prolific  as  in  any  tropical  region 
of  the  present  day. 

Large  surfaces  of  the  more  calcareous  layers  are  covered  with 
numerous  forms  of  Bryozoa  and  corals :  and  the  abundant 
roots  of  Crinoidea,  with  the  bases  of  the  stems,  still  remain  as 
they  grew  upon  the  muddy  bottom,  the  roots  penetrating  the 
ancient  deposit,  or  commencing  their  growth  upon  some  other 
organic  body,  and  not  unfrequently  uj^on  the  bodies  of  the 
same  species,  or  others  of  the  genus  which  have  been  over- 
thrown, and  the  more  fragile  portions  dismembered  by  the 
slow  process  of  maceration  in  a  quiet  sea. 
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From  what  we  know  of  the  locality,  it  is  quite  certain  that 
many  tliousands  of  the  bodies  of  Eucalyptocrinns  have  been 
gathered  from  the  strata  witliin  an  area  of  a  few  hundred 
yards,  and  the  roots  of  these  bodies,  to  the  number  of  many 
hundreds,  have  been  collected  and  preserved.  These  organisms 
appear  to  have  grown  in  great  abundance  and  in  close  proxim- 
ity, with  their  stems  of  only  moderate  lengtli,  and  the  whole 
aspect  must  have  been  like  ajgarden  of  lilies  or  tulips. 

The  specimen  figure  5  of  piate  17  may  serve  as  an  example 
of  the  manner  of  growth.  The  illUvStration  is  from  a  young 
individual  of  E,  cra^sus,  lying  horizontally  upon  the  calcareous 
shale,  the  stem  turned  downward  from  the  natural  vertical 
position  to  a  horizontal  one,  without  breaking  or  dismember- 
ment, and  the  rootlets  still  remaining  as  they  grew,  penetrating 
the  calcareous  sediment.  The  prolific  condition  of  this  ancient 
sea  is  shown  from  the  fact  that  the  stems  of  crinoids  while 
still  living  have  been  overgrown  by  corals;  and  shells  of  Gas- 
teropods,  in  their  most  perfect  and  unknown  condition,  are 
overo^rowii  by  Brvozoa  and  Articulata. 

The  specimen,  figure  8  of  [»late  17,  is  an  example  of  the  base 
of  Eucalyptocrinns,  remaining  apparently  in  precisely  the 
original  condition,  with  the  rootlets  penetrating  the  calcareous 
mud  in  which  it  grew.  The  figures  (j  and  7  show  the  bases  of 
columns  and  the  rootlets  of  two  strong  individuals  attached  to 
the  overturned  calyx  of  a  large  Uifcalypfocrimis  caiatus.  In  the 
vertical  view  there  are  visible  two  other  roots  of  smaller  very 
young  individuals.  In  the  lateral  view,  figure  7,  the  rootlets 
are  broken  ofl:'  by  the  removal  of  the  sliale  which  embedded 
them,  and  it  is  here  seen  that  a  Brvozoan  has  encrusted  the 
rootlet  upon  one  side.  These  bases  of  columns  and  rootlets  are 
also  found  attached  to  the  shells  of  Platyostoma  and  Strophos- 
tylus,  as  well  as  upon  the  calyces  of  Crinoids. 

One  of  the  larger  examples  of  these  roots  of  Eucalyptocrinns 
is  illustrated  on  plate  20.  The  extension  of  the  rootlets  in 
their  finest  fibres  has  bt^en  several  inches  greater  than  shown  in 
the  figure,  and  the  entire  extent  was  probably  not  less  than  ten 
inches.  Portions  of  specimens  sometimes  occur  where  the 
rootlets  are  much  more  extended,  becoming  quite  filiform,  but 
rarely  if  ever  traceable  to  their  final  extremities  inconsequence 
of  the  breaking  or  exfoliation  of  the  shale. 

The  great  numbers  of  these  undisturbed  roots  and  the  finer 
rootlets,  standing  in  the  position  in  which  they  grew  upon  the 
sea-bottom,  is  one  of  the  best  evidences  of  the  extremely  quiet 
condition  which  prevailed  during  the  slow  deposition  of  these 
calcareous  shales  of  the  Niagara  Group. 

18--(iEOh. 
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AMP1IEKIST0CKINU8,  Hall 

Body  turbinate,  composed  of  the  following  series  of  jjlates: 
basal  plates  three;  subradials  five;  radials  five  in  the  first  series, 
anal  area  composed  of  several  plates;  arms  unknown. 

This  crinoid  has  the  general  form  and  aspect  of  Poterio- 
CRINUS,  or  Cyathocrixus,  and  has  a  similar  structure  above  the 
basal  series.  Three  individuals  have  been  examined,  each  one 
of  which  has  the  remarkable  protuberant  attenuate  base  and 
large  anal  area. 

a 

OoOo 

The  accompanying  diagram  gives  an  illustration  of  the  struc- 
ture of  the  genus. 

Ampheristocrinus  typus.  Hall. 

PlaU  15,  Figs.  17,  18. 
Ampheristocrintin  typus^  Hall.    Trans.  Alb.  Inst.,  vol.  x,  Abstract,  p.  11.     1879. 

Body  somewhat  angularly  turbinate,  base  a  little  protuberant 
for  the  colunm  attachment,  narrow^  and  distinctly  pentangular 
above  to  the  middle  of  the  subradial  plates ;  the  areas  formed 
by  the  lateral  portions  of  the  adjacent  subradials,  the  basal  por- 
tion of  the  radials  and  upper  part  of  the  basal  plates,  are  dis- 
tinctly flattened  or  sometimes  slightly  concave;  and  in  like 
manner  the  areas  formed  by  the  lateral  portions  of  adjacent 
radial  plates  and  the  upper  part  of  the  subradials  are  distinctly 
flattened.  The  pentagonal  basal  plate  is  higher  than  wide,  the 
other  two  wider  than  high.  Subradials  with  the  pentagonal 
form  a  little  higher  than  wide  and  the  others  about  equal  in 
height  and  wndth.  Radials  fully  one-third  wider  than  high, 
with  a  narrow  cicatrix  upon  the  upper  margin  for  the  attach- 
ment of  the  brachial  plate,  which  occupies  scarcely  one-third  of 
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the  width  of  the  plate  below.  First  arm  plate  quadrangular, 
above  which  their  character  is  unknown.  Surface  finely  gran- 
ulose.  Column  and  arms  unknown.  Height  of  calyx  12  milli- 
meters. 

This  species  in  its  external  form  bears  much  resemblance  to 
Oyathocrimts  Polyxo,  but  it  is  less  robust,  more  slender  and  more 
distinctly  pentangular  in  the  lower  part,  while  the  column  at- 
tachment is  proportionally  smaller.  Compared  with  the  young 
of  that  species  the  basal  plates  are  distinctly  higher,  and  the 
same  is  true  of  the  subradials ;  but  a  marked  difterence  in  the 
structure  is  shown  in  the  number  and  form  of  the  basal  plates, 
— C.  Polyxo  having  five  short  broad  plates,  while  this  species 
has  three  basals,  two  of  these  hexagonal  and  about  as  high  as 
wide,  and  one  pentagonal  plate  on  the  anal  side  which  is  much 
higher  than  wide. 


STEPHANOCRINUS,  Conrad. 
Stephanocrinus  uemmiforml^.  Hall. 

Plait  13,  Fig*.  15,  20. 

Stephanocrinitit  yemmiformiif^  Hall.     Pal.  N.  Y.,  vol.  ii,  p.  215,  pL  48,  fig.  2. 
S.  gemmiformisy  Hall,    28th  Rep.  N.  Y.  St.  Miw.  Nat.  Hist.,  Mas.  edit.,  p.  146,  pi. 
14,  figs.  15,  20.     1879. 

The  details  of  the  structure  of  the  genus  Stephanocrinus,  and 
of  the  species  *S^.  gcnuiiiformis^  are  given  in  vol.  2  of  Pal.  N.  Y.,  as 
cited  above.  The  specimens  figured  on  plate  13  of  this  Report 
are  larger  and  more  rotund  than  those  usually  occurring  in  the 
Niagara  shales  in  Xew  York,  but  other  specimens  from  later  col- 
lections at  Waldron  are  of  smaller  dimensions,  and  show  a 
range  of  variation  in  size  and  proportions,  which  clearly  proves 
the  identity  of  the  Western  forms  with  those  of  New  Yotk. 

The  structure  of  the  calyx  and  the  arrangement  of  parts  in 
the  summit  and  ambulacra  appear  to  be  identical  with  Codaster, 
and  a  small  smooth  form  in  the  same  association,  referred  to  that 
genus,  has  the  same  structure  as  the  fossils  under  consideration. 


^^TKPllANOnRINrs  GRMMIFOKMIS. 
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CODASTER,  McCoy. 
CoDASTER  (Stephanocrinus?)  pulchellus,  MWcv  <<•  Dyer. 

Plate  15,  Fig»,  8-10. 

CodofUer  p\drhcUus,  Miller  &  Dyer.     Contributionfi  to  Pala?ontolog}',  Journal  of 

the  Cincinnati  Society  of  Natural  History,  April,  1878. 
Codaxter  IStephanocrinus  f]  puIfhelbuSf  (Milter  &  Dyer),  Hall.    Trans.  Alb.  Inat., 

vol.  X.    Abstract,  p.  12,  1879. 

Body  obconical,  triangular  below,  boeoining  obtusely  pentag- 
onal above,  the  angles  coinciding  witli  the  ambulacral  areas; 
the  exterior  surface  between  these  being  flat  or  slightly  con- 
cave in  the  upper  part.  The  basal  plates  constitute  a  little 
more  than  one-third  the  entire  height  of  the  body:  plates  of 
the  second  range  much  larger  than  the  basal,  and  deeply  in- 
dented on  their  upper  margin  for  the  reception  of  the  ambu- 
lacra: plates  of  the  third  range  extremely  minute  except  on 
the  anal  ?  side,  where  the  terminal  plate  broadly  truncates  the 
upper  sides  of  the  two  adjacent  plates  of  the  second  range. 
Central  aperture  conspicuous,  pentalobate.  Surface  obscurely 
striated. 

In  the  specimens  examined,  the  minute  plates  covering  the 
central  aperture  are  wanting.  The  grooves  for  the  attachment 
of  the  tentacuhe  are  distinctly  preserved,  but  no  appendages 
have  been  seen. 

This  form  differs  from  Stephaiiocrwus  gemmifonnis  in  its  nar- 
rower proportions  and  more  acute  base,  and  also  in  the  smaller 
and  less  elevated  plates  of  the  third  series,  of  which  one  plate 
is  conspicuously  larger  than  the  others. 

In  the  structure  of  the  body,  at  least,  there  are  no  differences 
which  appear  to  be  of  generic  importance  between  Stephano- 
CRiNus  and  Codaster.  The  species  under  consideration  pre- 
sents all  the  essential  features  of  the  former  genus. 


Codaster  pentalobus,  HaV. 

Plate  15,  Fig.  16. 
Codaster  pentcUobxix^  Hall.    Trans.  Alb.  Inst.,  vol.  x.     Abstract,  p.  13,  1879. 

Body  robust,  distinctly  pentangular  and  pentalobate  in  the 
upper  part,  narrowing  below;  the  basal  portion  unknown. 
Summit  broad,  the  ambulacral  areas  prominent. 
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The  specimcii  described  has  a  widtli  of  over  ten  mi  Hi  meters 
ill  the  upper  part;  and  the  width  of  eacli  side,  measured  from 
the  bnse  of  the  ainbulacral  areas,  is  about  7  mm. 

A  single  imperfect  spe'.-imun  only,  has  been  observed,  bnt  itA 
characters  are  tmite  distinctive,  wiien  compared  witli  any  Sihi- 
rian  forms  of  the  genua. 


CALOEOCKINUS,  Hull. 

Oaletoerinm,  Hai,i..     Pal.  N.  Y.,  vol.  ii,  p.  332,  pi.  8.5,  figs.  5,  0.     1852. 
CAni-ocrinun,  Hall.     I3th  Bep.  St.  Cab.  Not.  Hint.,  p.  122.     1860. 

The  following  diagrams  illustrate  the  generic  structnre: 
Fig,  1  has  the  general  form  and  proportions  of  plates  shown 
in  C  stiffmaius  of  Plate  19.     Fig.  2  bIiowr  a  difterent  propor- 
tion of  the  parts. 


ilorBO-tinxal  plale;  3  3  the  dorso-laternl  plnteo;  4  (he  domo-rndtal  plntc)  a  the  fnce 
of  attachment  for  the  tlornal  arms;  n  a  faces  of  altnchment  for  the  lateral  arms; 
e  the  fucee  of  attachment  for  the  Btroiig  ligament  between  tbc  bagal  and  lower  dor- 
sal uUteB.  * 

Fig.  2 — Han  the  same  general  Biractiire,  except  that  the  donai  plate  2  in  narrov 
and  elongate;  3  4  an<l  ID  have  the  pame  iiignificance  w  in  Fig.  1 ;  5  5  5  5  are  plal«« 
of  the  dnrxal  arm;  G  6  lateral  brachial  platei>;  7  7  the  lateral  nrrne  and  their  nub- 


Calceocrinus  stigmatus,  Hall. 
Pfo(«19,  JTfl*.  0-11. 

Ckrlrorrijiiu  «tiifial«',  Hai.l.    Trana.  Alb.  Initt ,  vol.  iv,  p.  225.     Abstract,  p.  31 ; 

18fi2. 
Cukfornma  iHgnitihit,  Ham..    2etb  Rep.  >'.  Y.  8t.  Mua.  Nat.  Hist.;   Mub.  edit.  p. 

147.  pi.  19,  fig».  9-11, 1879. 

In  the  collections  observed,  this  species  is  illustrated  by  the 
basal  portions  of  the  body,  some  fragments  of  the  arms,  and  a 
single  specimen  which  preserves  the  basal  plate  of  the  dorsal 
arm.     The  dorso-lateral  plates  are  so  closely  anchyloscd  that  no 
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line  of  separation  is  observable,  and  the  same  is  oft^n  true  of 
the  dorso-radial  plate  and  the  second  or  lower  dorsal  plat«, 
which  bears  upon  its  lower  margin  the  cicatrices  for  the  liga- 
mental  attachment  of  the  basal  plate.  The  cicatrices  for  the 
three  sets  of  arms  are  well  preserved. 

The  species  differs  from  any  other  known  in  the  closely  an- 
ehvlosed  condition  of  the  dorso-lateral  plates,  which  also  in- 
volves the  lower  dorsal  plate.  The  surface  is  marked  by  fine 
granulas  or  undulating  and  tortuous  granulose  striee. 


BRACHIOPODA. 

CRANIA,  Lamarck, 
Crania  Siluriana,  Hall, 

Plate  21,  Figs.  3-7. 

Crania  Sihriana^  Hall.    Trans.  Alb.  Inst.,  vol.  iv,  p.  208.     Abstract,  p.  14;  May 

1863. 
€,  Silwiana,  Hall.    28th  Rep.  N.  Y.  St.  Mur.  Nat.  Hist.;  Mus.  edit,,  p.  148,  pi.  21, 

figs.  3-7.     1879. 
Compare  Craniti  Silurinna^  Davii>son.     ''British  Brachiopoda,"  Part  vii,  No.  1,  pi. 

8,  figs.  19,  20.     1866. 

Shell  subcircular  or  transverse,  very  depressed-conical,  apex 
excentric,  slightly  curved,  situated  one-third  the  diameter  of 
the  shell  from  the  cardinal  border.  Exterior  surface  of  upper 
valve  smooth,  with  concentric  lines  of  growth.  Ventral  or 
lower  valve  consisting  of  little  more  than  a  thickened  rim, 
deeply  marked  on  the  cardinal  margin  by  the  somewhat  large, 
distinct,  posterior  adductor  muscular  scars ;  the  substance 
within  the  thickened  border,  not  sufficient  to  preserve  the  mus- 
cular or  vascular  markings. 

Transverse  diameter  of  full  grown  ■si)ecimens  nearly  twenty 
millimeters  ;  height  of  upper  valve  of  the  same  a  little  less  than 
6  mm.  Where  well  preserved  the  surface  is  minutely  granu- 
lose or  subpunctatc. 

This  species  is  usually  found  adhering  to  other  fossils  which 
are  in  a  more  or  less  dilapidated  condition ;  showing  that  the 
Craniae  became  attached  after  the  death  of  the  individuals  on 
which  they  are  found. 
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Crania  setifera,  Hall, 

Plate  21,  Figi.  8-10. 

Omnia  seli/eray  Hall.    Trans.  Alb.  Inst.,  voL  iv,  p.  209.    Abstract  p.  15;  May,  1863. 

a  setifera,  Hall.  28th  Rep.  N.  Y.  St.  Mus  Nat.  Hist.,  Mus.  edit.,  p.  148,  pL  21, 
figs.  8-10.     1879. 

(In  error)  C.  sctigera  Hall.  Doc.  edit.  28th  Rep.  St.  Mus.  Nat.  Hist.  Explana- 
tion of  pi.  21,  figs.  8-10.     1876. 

Shell  circular,  depressed-convex,  apex  central  or  slightly  ex- 
centric,  small,  pointed  or  mammiform.  Surface  of  upper  valve 
closely  covered  with  minute  setiform  spines,  directed  from  the 
apex  toward  the  margin.  Ventral  or  lower  valve  with  the  ex- 
terior portion  merely  a  calcareous  ring,  and  the  central  area 
without  any  decided  character. 

When  the  setfe  are  removed,  the  surface  appears  strongly 
punctate,  a  character  which  distinguishes  this  form  from  C 
Siluriano, 

Crania  spinigera,  Hall. 

note  27,  jpY^.  1. 
Crania  itpiniyer(ty  Hall.    Trans.  Alb.  Inst.,  vol.  x.     Abstract,  p.  13.     1879. 

Shell  very  hroadly  oval,  wider  than  long,  slightly  concave  on 
the  margin  near  the  apex.  Upper  valve  depressed  subconical, 
apex  transversely  subcentral,  distant  from  the  concave  margin 
about  one-third  of  the  longitudinal  diameter.  Lower  or  ven- 
tral valve  not  observed. 

Surface  marked  by  very  fine,  sharp,  lamellose,  concentric 
stria?.  Entire  surface  minutely  papillose.  Shell  ornamented 
with  irregular,  interrupted  radiating  lines  or  ridges  of  small^ 
short,  tubular  spines,  diverging  from  the  apex  to  the  margins, 
and  increasing  in  number  by  implantation  only.  These  radi- 
ating lines  are  composed  of  a  single  row  of  imbricating  spinea 
forming  a  nearly  continuous  nodose  ridge.  The  specimen 
described  has  over  thirty  of  these  rows  at  the  margin. 

When  in  a  perfect  condition  the  spines  do  not  show  their 
tubular  character,  being  closed  at  the  extremities.  The  in- 
dividual is  attached  to  the  dorsal  valve  of  Rhynchondla  Strick- 
lan<li\  and  exhibits  the  plications  of  that  shell  continued  over 
the  Crania  in  corresponding  folds,  irrespective  of  the  surface 
ornaments. 
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Prom  C  setifera  and  C.  Silurianay  with  which  it  is  associated, 
and  from  any  other  palaeozoic  form  known,  this  species  is  dis- 
tinguished by  the  radiating  rows  of  spines. 

LINGULA,  Bruguiere. 

LiNGULA   GIBBOSA,  Hall. 
PlaU  27,  Fig,  2. 
lAngula  gikhomi^  Hall.    Trans.  Alb.  Inst.,  vol.  x.    Abstract,  p.  13.     1879. 

General  form  subelliptical,  lateral  margins  curving,  rounded 
at  the  base,  and  somewhat  abruptly  contracting  towards  the 
beak;  valves  gibbous  on  the  umbones;  greatest  convexity  at 
about  one-third  the  length  from  the  apex.  Surface  marked  by 
fine  irregular  concentric  strife,  which  in  some  parts  become 
lamellose,  and  also  by  concentric  undulations. 

PHOLIDOrS,  Hall 
PnoLiDOPs  ovALis,  Hall, 

Plate  21,  Figs,  1,  2. 

Pholidops  ovaliiSf  Hall.    Trans.  Alb.  Inst.,  vol.  iv,  p.  209.     Abstract  p.  15 ;  May, 

1863. 
P.  ovaiisj  Hall.   28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit.,  p.  149,  pi.  21,  tigs. 

1,  2.     1879. 

Shell  round-oval,  somewhat  broader  anterior  to  the  middle ; 
valves  equally  convex;  apex  situated  about  one-third  the  length 
of  the  shell  from  the  posterior  end.  Surface  marked  by  con- 
centric lines  of  growth,  which  are  strongly  lamellose  toward 
the  margin. 

This  species  difters  from  P.  (Orbicula)  squamlformis  of  the 
Niagara  group  of  New  York,  in  the  greater  convexity,  more 
closely  arranged  concentric  lines  of  growth^  and  in  being  more 
regularly  anci  broadly  oval.     Rare. 

ORTHIS,  Dalmah. 
Ortuis  HYBRiDA,  Sowcrby, 

Plate  21,  Figs,  18-25. 

OrthU  hyhrida,  (Sow.)     MuRCir.    Sil.  Syst.,  p.  630,  pi.  13,  fig.  11.     1839. 

Orthis  hyhrida,  (Sow.)     Hall.     Pal.  N.  Y.,  vol.  ii,  p.  253,  pi.  52,  figs.  4o-4o.     1852. 
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Orihis  hybridaf  (Sow.)     Hall.     Trans.  Alb.  Inst.,  vol.  iv,  p.  209.     Abstract  p.  15; 
May,  1863. 

Orthiif  hvbrUla,  (Sow.)     Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.;  Mus.  edit.,  p. 
149,  pi.  21,  figs.  18-25.    1879. 

General  foriu  lenticular,  or  depressed  Bplieroidal,  wider  than 
long;  valves  nearly  equal,  the  ventral  one  depressed  from  the 
center  to.  the  base,  while  the  dorsal  valve  is  regularly  convex, 
sometimes  with  a  slight  depression  in  the  center  near  the  beak  ; 
beaks  almost  equally  elevated,  the  ventral  one  being  scarcely 
incurved  ;  hinge-line  much  shorter  than  the  width  of  the  shell; 
surface  marked  by  thin  sharp  dichotomous  striae,  which  are 
arched  upwards  upon  the  sides  and  hinge-margin.  Surface 
marked  by  radiating  striae  crossed  by  extremely  line  concentric 
strife. 

This  species  is  readily  distinguished  by  the  near  equality  of 
the  valves,  one  of  which  has  a  broad  undefined  depression  along 
the  center.  The  surface  characters  are  very  similar  to  0.  ele- 
gantala^  but  the  form  of  the  shell,  or  of  the  separated  valves,  is. 
quite  sufficient  to  distinguish  it. 

This  species  is  very  common  in  the  Waldron  locality.  The 
numerous  specimens  examined  can  be  easily  separated  into  two 
distinct  varieties,  one  of  them  narrow  and  ventricose,  with  the 
anterior  margins  thickened  and  strongly  lamellose,  presenting 
strong  varices  of  growth  ;  another,  broader  and  less  ventricose^ 
with  sometimes  a  wide  sinuosity  in  front.  Few  of  the  speci- 
mens have  the  broad  sinuosity  of  the  ventral  valve  and  ventri- 
cose upper  portion  of  the  shell,  so  characteristic  of  the  Xew 
York  species  which  has  been  referred  to  0.  hyhrida. 

Ortuis  elegantula,  Dahnan. 

Plate  21,  Figs,  11-17. 
For  Synmyiny,  see  Pal.  N.  Y.,  vol.  ii,  p.  252.     1852. 

Shell  semi-oval;  dorsal  valve  nearly  or  quite  flat,  sometimes, 
with  a  depression  along  the  centre  ;  ventral  valve  very  convex^ 
extremely  elevated  towards  the  beak,  which  is  much  extended 
and  incurved  over  the  area ;  hinge-line  shorter  than  the  width 
of  the  shell ;  area  narrow  not  extending  to  the  extremities  of 
the  hinge-line.  Surface  ornamented  with  fine  radiating  stria?, 
which  are  dichotomous  towards  the  margin  and  arched  towards 
the  hinge-line.  In  the  better  preserved  specimens,  the  diverg- 
ing stride  are  crossed  by  very  fine  concentric  striae. 
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This  species  is  closely  allied  to  0.  testudinariaj  and  perhaps 
more  nearly  to  0.  parca^  both  of  which  are  lower  Silurian 
species.  In  the  i>resent  form,  however,  the  shell  is  usually 
more  elongated  and  the  beak  more  extended,  while  the  surface 
is  marke<l  by  tiner  striie,  so  that  there  is  usually  little  difficulty 
in  distinir»if*hing  it.         ^         ^ 

i'ompared  witli  the  Xew  York  representatives,  this  species, 
:){»  1'oun«l  at  Waldron,  is  much  longer,  wider  in  front,  and  the 
beak  of  the  ventral  valve  not  so  pointed. 

m 

Orthis  subnudosa.  Hall. 

Plate  27,  l^lg.  17 
<ii^i%  «ii/>iiin/(Mii,  IIam..    TranH.  Alb.  Inst.,  vol.  x.     Abntract,  p.  14.     1879. 

\  cnlnil  valve  suborbicular,  length  and  width  about  as  10  to 
II;  hingi'-line  innch  shorter  than  the  width  of  the  shell;  an 
iiudi^rnicd  mesial  depression  on  the  lower  half  of  the  shell; 
nnilii>  prominent,  beak  small  and  slightly  incurved;  area  small, 
hiiMigular,  apparently  not  occupying  more  than  half  the  width 
i»r  llic  valve;  foramen  large,  reaching  to  the  beak,  wider  than 

high. 

Surface  marked  by  subangular  plications  of  which  there  are 
lliree  in  the  mesial  depression,  the  central  one  being  intcrsti- 
liai,  (Miming  in  below  the  umbo.  There  are  about  ten  plica- 
linns  on  each  side  of  the  mesial  de]»rcssion,  some  of  these  com- 
ing from  bifurcation  or  interstitial  additions;  the  plications  are 
4'n»srted  l»y  lamellose  lines  of  growth,  which  give  them  a  subno- 
ilose  asjiect. 

This  species  resembles,  in  some  of  its  features,  the  0.  Hj^sicosta 
4)f  the  Hudson  river  group. 

Orthis  biloija,  Linn, 

Ptaie  27,  Fig.  16. 
For  citatioiiH,  we  Pal.  N.  Y.,  vol.  ii,  p.  260.     18o2. 

kShell  bilobate,  obcordate,  sinuate  in  front;  extremities  of  the 
cardinal  liule  auriculate;  ventral  valve  very  convex,  arcuate; 
dorsal  valve  flat  or  slightly  concave  (rarely  a  little  convex); 
area  comparatively  large,  triangular,  with  a  distinct  triangular 
foramen.  Surface  striated;  stria*,  dichotomous  or  in  fascicles, 
radiating  from  the  apex  to  each  lobe  of  the  shell ;  concentrically 
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marked  by  fine  Btriee,  which  are  deeply  arched  or  sinuate  in  the 
rtiniis  of  each  valve.  The  hinge  of  the  dorsal  valve  is  furnished 
with  two  simple  teeth  on  its  inner  margin. 

This  peculiar  little  spfbcies  is  readily  distinguished  from  any 
other  known,  except  a  closely  allied  form  in  the  Shaly  lime- 
stone of  the  Lower  Helderberg  group  in  New  York,  known  a& 
Orthls  carka.  This  latter  species,  however,  attains  a  larger  size 
than  that  of  the  Niagara  |^roup;  the  cardinal  area  is  propor- 
tionally smaller,  and  the  hinge-line  is  less  extended;  likewise 
the  dorsal  valve  is  always  more  or  less  convex,  particularly  in 
the  upper  part,  while  in  very  rare  instances  the  Isiagara  specie* 
has  the  dorsal  valve  a  little  convex,  with  the  ventral  valve  more 
arcuate,  and  the  surface  marked  by  fewer  striiie. 

Individuals  of  0.  varica  are  extremely  abundant  at  a  locality 
of  the  Lower  Ilelderberg  group  in  the  State  of  New  York^ 
while,  so  far  as  known,  0.  biloba  has  not  been  found  in  any 
considerable  numbers  at  any  locality.  It  is  a  very  rare  form  in 
tlie  shales  at  Waldron,  and  the  specimens  are  somewhat  smaller 
and  more  delicate  than  is  usual. 

STREPTOIIHYNCHUS,  Kmg. 
Streptorhynchus  tenuis,  Hall. 

Plate  23,  I^gs.  11-13. 

Streptorhynckim  tenuuHf  Hall.    Trans.  Alb.  Inst.,  vol.  iv,  p.  210.    Abstract,  p.  16; 
May,  1863. 

S,  tenuU,  Hall.    28th  Bep.  N.  Y.  St.  Mus.  Nat.  Hist.;  Mus.  edit.,  p.  150,  pi.  23,. 
figs.  11-13,  1879. 

Shell  large,  semi-circular  or  broadly  semi-elliptical,  cardinal 
line  less  than  the  greatest  width  of  the  shell,  cardinal  extremi- 
ties rounded.  Ventral  valve  slightly  concave;  area  narrow; 
beak  slightly  elevated.  Dorsal  valve  moderately  convex,  umba 
not  prominent,  arcuate  near  the  front  margin,  and  compressed 
near  the  caiHinal  extremities. 

Surface  marked  by  moderately  fine,  rounded,  alternately 
large  and  small  thread-like  striae,  which  are  strongly  curved  on 
the  lateral  portions  of  the  shell,  crossed  by  a  very  tine  concen- 
tric striie,  giving  under  a  leiis,  a  beautiful  rugose  character. 
Substance  of  shell  very  thin. 

Length  of  one  specimen,  forty  millimeters,  with  a  breadth  of 
50  mm. 

This  species  difters  from  any  other  of  the  genua  known  in 
rocks  of  this  age,  in  the  rugose  surface  and  rouuded  (i^T^vci^ 
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extremities;  in  tliis  respect  it  has  more  the  character  of  the 
carboniferous  forms  of  Streptorhyuchiis.  But  few  individuals 
of  the  species  have  been  observed  in  the  extensive  collections 
made  at  the  locality.  , 

Streptorhynchus  subplana,  Conrad. 

Ptate  21,  rigs,  26-33. 

Strtiphomena  mib^tlanaf  Conrad.    Journ.  Acad.  Nat.  Soc.  Phil.,  vol.  viii,  p.  258. 

1842. 
Leptasiin  stihplanaj  (Conr.)  Hall.    Pal.  N,  Y.,  vol.  ii,  p.  259,  pi.  53,  figs.  8-10. 

1852. 
JStrcptorbynr.hus  nuhplunay  (CoN'R.)  Hall.    Trans.  Alb.  Inst,  vol.  iv,  p.  226.    Abstract, 

p.  32;  May,  1863.     16th  Rep.  State  Cab.  Nat.  Hist.,  p.  63.     Geol.  Rep.  Wis., 

1862,  p.  436.     28th  Rep.  N.  Y.  St.  Miis.  Nat.  Hist.,  p.  151,  pi.  21,  figs.  26-33. 

1879. 

Shell  resu])inate,  semi-elliptical,  length  and  widtli  often  equal; 
hinge-line  extending  beyond  the  width  of  the  shell.  Surface 
marked  by  prominent  sharp  strite,  which  frequently  bifurcate 
before  reaching  the  margin  ;  radiating  strife  crossed  by  strong 
concentric  striie.  Cardinal  area  extending  to  the  extremities 
of  the  hinge-line,  narrow,  partially  formed  by  both  valves. 

This  species  occurs  somewhat  abundantly,  and  differs  but 
slightly  from  llie  New  York  form.  Tt  is  proportionally  wider 
and  shows  less  of  the  tendency  to  l)ecome  murronate  at  the 
cardinal  angles. 

STKOPirOMEXA,  liar. 

StKoPIIOMENA    KIlOMHOinALIS,    TVV/tViV //.<»•. 
naW.  22,  /'*>.  4-10. 

Conrhiftif  rhomlrnhhilis,  \ViL<KKNs.     Nachricht  von  seltener  Verst,  p.  77,  pi.  viii,  figs^ 

43,14.     17r)9. 
For  Si/nonj/mif^  nee   Pal.  N.  Y.,  vol.  iii,  p.  195,  under  Strophornvna  riigom]  and  ibid. 

vol.  iv,  p.  76. 

Shell  varying  from  semi-elliptical  to  semi-circular.  TTinge- 
line  e([Ualing  or  greater  than  the  width  of  the  shell  below; 
cardinal  extremities  often  nuuth  extended.  Dorsal  valve  flat  or 
slightly  concave  in  the  upper  part,  and  abruptly  curving  or 
inflated  towards  the  front;  beak  j)rominent,  perforate  at  its 
apex,  and  tilling  a  deep  sinus  in  the  opposite  valve.  Ventral 
valve  slightly  convex  or  nearly  flat  in  its  upper  part,  and  some- 
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times  even  concave ;  convex  upon  the  umbo,  often  perforate 
near  the  beak;  abruptly  deflected  or  geniculate  towards  the 
front;  cardinal  area  narrow,  linear,  partially  occupying  both 
valves.  Foramen  of  the  ventral  valve  a  broad,  shallow  sinus, 
which  is  fiUed  by  the  prominent  process  of  the  opposite  valve, 
the  latter  being  perforate  or  deeply  grooved  for  the  passage  of 
a  pedicle. 

Surface  marked  by  regular,  rounded,  radiating  striie,  which 
increase  by  bifurcation  and  interstitial  addition.  The  upper 
part  of  the  valves  is  ornamented  with  strong  concentric  wrinkles 
which  do  not  extend  below  the  abrupt  bending  of  the  valves. 

The  interior  of  the  shell  is  striato-punctate,  or  sometimes 
simply  punctate.  The  muscular  areas  of  the  ventral  valve  are 
strong,  more  or  less  deeply  bilobed,  and  limited  by  the  exten- 
sion of  the  dental  lamellae.  The  interior  of  the  dorsal  valve  is 
strongly  marked  by  the  muscular  impressions ;  the  dental  pro- 
cess 18  perforated  near  its  outer  surface,  or  deeply  grooved ;  and 
there  is  often  a  deep  cavity  below  this,  extending  towards  the 
beak. 

This  shell  exhibits  much  variety  of  form,  being  sometimes 
nearly  Hat  or  but  slightly  curved  near  the  margin;  and  the  cor- 
rugations are  variable  in  number  and  strength.  In  very  old 
shells  they  are  often  not  as  prominent  as  in  younger  ones,  or 
those  of  medium  size.  The  area,  as  usually  exposed,  is  sub- 
ject to  much  variation,  and  not  unfrec^uently  the  valves  are  so 
closed  as  to  leave  no  visable  area. 

This  variable  species  is  very  abundant,  and  occurs  of  some- 
what larger  size  than  those  figured.  {Specimens  having  a  width 
of  fifty  millimeters  are  not  uncommon. 

STKOrilODONTA,  Hall. 
Stuopiiodonta  profunda.  Hall. 

Plate  23,  Figs,  9,  10;  Hate  27,  Fig,  18. 

LepUma  prnjuri(h,  Hall.     Pal.  N.  Y.,  vol.  ii,  p.  61,  pi.  21,  figs.  4,  o.     1852. 
SirophmloiiUi  prof  Hilda,  Hall.     20th  Rep.  St.  Cab.  Nat.  Hist.,  p.  369,  pi.  13,  tigs.  3,  4. 

1867.     Rev.  edit.,  p.  376,  pi.  13,  tigs.  3,  4.    [1870.] 
Strophodoiita  profiwday  IIall.   28th  Rep.  N.  Y.  St.  ^Muh.  Nat.  HiRt.,  Mus.  edit.,  p.  151, 

pi.  23,  figs.  9,  10.     1879. 

Shell  large,  broadly  semi-oval,  the  full  grown  individuals 
having  a  width  of  about  sixty  millimeters,  with  a  length  of 
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about  40  mm. ;  greatest  width  along  the  hinge-line:  deeply  eon- 
cavo-eonvex,  point  of  greatest  convexity  in  front  of  the  mid- 
dle. Cardinal  angles  slightly  extended  juid  ssubanriculate,  in 
the  casts  often  o!)tnse  or  rounded. 

Ventral  valve  very  convex,  heak  slightly  elevated,  cardinal 
margin  sloping  and  a  little  concave  to  the  cardinal  angles, 
moderately  convex  for  more  than  half  the  length,  and  rapidly 
dscending  to  the  margin.  Hinge  area  narrow;  foramen  tri- 
angular, width  about  ec^ual  to  the  height;  covered  by  a  strong 
deltidial  callositv.  The  cremilations  or  teeth  on  the  interior 
margin  are  oblique,  diverging  from  the  beak,  exteiuling  from 
the  foramen  less  than  halfway  to  the  cardinal  angles.  Muscu- 
lar impression  subtriangular  or  Habelliform,  extending  for  two- 
fifths  the  length  of  the  shell.  A  central  longitudinal  callosity 
extends  from  the  apex,  sometimes  for  one-third  of  the  length 
of  the  muscular  impression. 

Dorsal  valve  very  concave,  nearly  following  the  contour  of 
the  ventral  valve.  Hinge  area  narrower  than  that  of  the  ven- 
tral valve;  foramen  covered  by  a  callosity. 

Surface  marked  by  strong,  large,  radiating  striiv,  alternating 
with  four  or  five  smaller  striie  and  increasing  by  implantation; 
radiating  stria;  crossed  by  very  fine,  sharp,  crowded,  regular, 
continuous,  crenulating  concentric  striie;  the  smaller  radiating 
8tria>  often  become  stronger,  forming  the  larger  and  less  regu- 
lar strije;  interior  of  valves  papillose  or  punctate. 

The  surface  of  many  of  the  older  specimens  is  more  irregu- 
larly fasciculate,  and  the  stronger  striie  rise  in  unequal  ridges. 
This  latter  feature  is,  in  a  greater  or  less  degree,  impressed 
upon  the  casts  of  the  interior,  which,  combined  with  strong 
vascular  markings,  gives  a  distinguishing  character  to  speci- 
mens in  that  condition. 

A  fine  large  specimen  in  the  collections  from  Waldron  shows 
several  specific  characters  not  observed  in  the  imperfect  mate- 
rial from  which  the  original  description  was  drawn. 


StROPHODONTA  STKIATA,  Hall. 
Plate  23,  K^/*.  1-6. 

ikrophi/mena  striatUf  Hall.    Geol.  of  N.  Y.    Siirv.  4th  Geol.  DiBt,  p.  104,  fig.  3. 

1843. 
LepUena  striaUtf  Hall.     Pal.  N.  Y.,  vol.  ii,  p.  259,  pi.  53,  fig.  7.     1852. 


PALKONTOLOGY.  291 


Strophodmta  striatOj  Hall.    28th  Kcp.  N.  Y.  St.  Mus.  Nat.  Hidt.,  Mus.  edit.,  p.  152, 
pi.  23,  figs.  1-6.     ]879. 

Shell  somi-elliptical ;  hinge-line  equal  or  a  little  longer  than 
the  width  of  the  shell ;  dorsal  valve  slightly  convex ;  ventral 
valve  flat  or  somewhat  concave.  Surface  concentrically  finely 
striated,  and  also  marked  by  fine  lines  of  growth  which  are  not 
always  conspicuous. 

This  species  is  of  common  occurrence  in  the  Waldrou  local- 
ity and  the  spe(nmens  are  usually  larger  than  those  of  the  Xew 
Vork  fauna.  The  figures  given  on  plate  23,  illustrate  the  inte- 
rior structure  which  has  not  heen  observed  in  any  of  the  speci- 
mens from  the  Niagara  group  of  Xew  \'ork.  In  the  ven- 
tral valve,  the  muscular  area  is  limited  by  slightly  curving 
dental  lamelhe,  and  in  well-preserved  specimens  there  is  a 
slender  ridge  along  the  center:  the  muscular  impressions  are 
not  distinctly  marked.  The  inner  cardinal  margins  of  the 
valves  are  marked  by  about  fifteen  slightly  diverging  crehula- 
tions  on  each  side  of  the  foramen,  which  occui)y  little  more 
than  one-third  of  the  distance  from  the  center  to  the  extremi- 
ties of  the  shell. 

STKOPTIOXELLA,  IlalL 

On  several  occasions,  and  notnbly  in  the  Sixteenth  licport  on  ike 
State  Caf)inct  <>/  Rotund  Historj/^  and  in  vol.  iv  of  the  Patrr'ontology 
of  New  York,  the  writer  has  indicated  the  existence  of  a  small 
group  of  strophomenr>id  shells  which  are  not  strictly  included 
in  JStiiopuumkna,  Stkuphoimlvta  or  Stkeptoiuivncuus,  though 
intimately  related  to  these  genera.  The  features  are  essentially 
those  of  kSTKEPToKiiYxniUR  in  the  resujjinate  position  of  the  valves, 
and  to  a  great  extent  in  the  muscular  impressions;  but  the  inner 
margins  of  the  cardinal  areas  are  crenulate,  and  the  area  usually 
solid  with  sometimes  a  triangular  deltidium.  These  forms  are 
seiiarated  fnmi  Stropiiodoxta  chiefly  by  their  resupinate  char- 
acter, the  strong  and  more  restricted  muscular  impression  of  the 
ventral  valve,  which  occupies  a  shorter  and  wider  area,  and  by 
the  muscular  area  and  strong  median  septum  in  the  dorsal  valve. 
The  cardinal  }>rocess  is  similar  to  that  of  Strophodoxta  and  also 
to  some  of  the  Devonian  forms  of  STREPToiiHYNcnus.  The  char- 
acteristic features  of  these  forms  are  as  follows: 

Shell  semi-circular  or  semi-elliptical, ccf^ncavo-convex,  resupin- 
ate, the  ventral  valve  concave  and  tlie  dorsal  valve  convex. 
Ventral  area  striated,  solid,  w^th  or  without  a  central  deltidial 
scar,  or  rarely  a  partial  foramen,  WMth  similar  features  on  the 
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narrow  area  of  tlie  dorsal  valve;  inner  niarginR  of  the  cardinal 
areas  of  each  valve  crenulate,  and  from  beneath  the  center  of 
the  ventral  area  there  is  often  a  strong  process  (frequently  bi- 
lobed)  which  extends  beyond  the  cardinal  line.  Muscular  area 
of  the  ventral  valve  strongly  marked,  and  limited  by  a  promi- 
nent border.  Dorsal  valve  with  a  narrow  hinge  area  trans- 
versely or  longitudinally  striate  or  both,  and  marked  in  the 
center  by  a  deltidial  scar.  Cardinal  process  double,  each  divis- 
ion notched  or  bidentate  at  the  extremitv;  muscular  area 
quadrangular,  occupying  a  more  or  less  elevated  callosity,  and 
a  central  carina  rising  from  the  lower  part  of  this  area  is  some- 
times produced  into  a  spiniform  process  in  the  center  of  the 
cavity. 

The  species  at  present  known  as  possessing  the  cliaracters  of 
the  genus  are  the  following: 

Strophonella  semi/asciatay  Niagara  group;  Strophonella  Leaveii- 
worthanay  S.  cavumbona  and  *S'.  puncfulifera  (the  two  latter  prob- 
ably identical),  Lower  Ilelderberg  group;  S.  amplay  Upper 
Helderberg  group;  S.  reversa^  Hamilton  group,  Iowa ;  S.  coilatay 
Chemung  group. 

Strophonella  bemifasciata.  Hall, 

Phte  22,  Figs,  1-3;   BaU  23,  Figs,  7,  8. 

Strop}ujniena  (StrophodmUa  f)  semifofciata,  Hall.    Trans.  Alb.  Inst.,  voL  iv,  p.  210* 

Abstract,  p.  16.     May,  1863. 
Strophomena  (Strophodonta)  eemi/asciaiaj  Hall.     Doc.  edit.  28th  Rep.  St.  Mus.  Nat. 

HiBt.     Explanation  of  plates  22  and  23.     1876. 
Strophonella  temifaticiatay  Hall.      28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.  Mus.  ed.^ 

p.  154,  pi.  22,  figs.  1-3;  pi.  23,  figs.  7,  8.     1879. 

Shell  large,  concavo-convex,  resupinate,  transversely  semi- 
circular, width  nearly  twice  the  length;  cardinal  extremities 
somewhat  rounded.  Ventral  valve  with  slightly  elevated  umbo 
and  small  pointed  beak;  the  middle  of  the  shell  deeply  concave 
and  abruptly  inflected  toward  the  front;  area  narrow,  with  a 
distinct  triangular  callosity.  Dorsal  valv'e  depressed -convex 
from  the  umbo  to  near  the  middle,  becoming  subgeniculate  in 
front;  area  about  half  as  high  as  that  of  the  ventral  valve. 
Both  areas  distinctly  striate,  and  marked  by  crenulations  of 
the  inner  margin. 

Surface  of  the  upper  and  middle  portions  of  the  shell,  marked 
by  strong,  irregular,  distant,  rounded,  elevated  strije;  near  the 
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front  of  tlie  shell  the  stripe  become  more  crowded  by  the  inter- 
calation of  finer  ones.  Entire  snrfaee  marked  by  fine  concentric 
strife.  Interior  surface  of  valves  marked  by  closely  arranged 
pustules.     Substance  of  shell  very  thin. 

This  species  has  some  resemblance  to  Strophomena  euglypha 
(l)alman),  but  is  much  more  extended  on  the  hinge-line,  the 
length  and  breadth  being  as  two  to  three;  while  in  that  species 
the  proportions  arc  neany  as  three  to  four.  This  shell  has  not 
the  hue  intermediate  stria?,  nor  the  punctate  surface  represented 
in  that  species.  It  is  quite  rare,  but  few  specimens  having 
been  obtained  in  the  entire  collection. 

CIIONETES,  Fischer. 
Chonetes  Nova-Scotica,  Hall. 

Plate  22,  FigB.  11-14. 

Chonetes  Nom-SeoticUy  Hall.    Silurian  and  Devonian  Bocks  of  Nova  Scotia,  by  J. 

W.  Dawson,  p.  13.     1860. 
Chonetes  XoiKi-Scotica,  Hall.    Canadian  Nat.  and  Greologist,  vol.  v,  no.  2,  p.  144. 

1860. 
Chonetes  Nom'Scotiray  Hall.    28(h  Rep.  N.  Y.  St.  Mus.  Nat,  Hist ;  Mus.  edit,  p.  155, 

pi.  22,  figs.  11-14.     1879. 

Shell  semi-elliptical,  width  varying  from  once  and  a  half  ta 
nearly  twice  the  length,  greatest  width  near  the  middle.  Ven- 
tral valve  variably  convex,  and  often  showing  a  flattened  or 
slightly  concave  space  down  the  middle  of  the  shell,  with  oc- 
casionally a  stronger  and  more  elevated  ray  along  the  median 
line  from  beak  to  base  of  the  ventral  valve ;  cardinal  margin 
ornamented  by  from  two  to  five  slender  spines  on  each  side  of  the 
beak ;  cardino-lateral  margins  often  a  little  wrinkled.  Dorsal 
valve  moderately  concave.  Surface  finely  striated,  strife  flex- 
nous,  dichotomizing  and  increasing  by  interstitial  addition  so 
that  there  arc  more  than  one  hundred  on  the  margin  of  the 
shell,  stronger  below  the  umbo;  concentric  strife  fine,  close, 
rounded  and  slightly  undulating. 

This  species  resembles  in  form  the   Chonetes  comuta  of  the 

Clinton  group  of  New  York,  but  is  a  larger  and  more  ventri- 

cose  shell ;  the  stria'  are  proportionally  less  numerous  and  more 

closely  arranged,  the  interstices  being  less  than  the  striae,  while 

in  C.  comuta  the  interstices  are  wider  than  the  strise,  and  the 

latter  increase  only  by  interstitial  additions  below  the  middle 

of  the  shell. 

19— Geol. 
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All  the  specimena  from  Waldron  belong  to  the  variety  with 
a  Btronff  median  ray  on  the  ventral  valve.  One  specimen  ol)- 
served  haB  a  width  of  sixteen  millimeters — considerably  ici't^ater 
than  the  individuals  figured. 

Ifot  common. 

Chonetes  rxDULATA,  HaV . 

PUiU  22,  FiV/.  lo. 

ChnneUs  minima^  Hall.     Doo.  edit.  28th  Rep.  St.  Mu.s.  Nat.  Hirtt.     Explanation  of 

pi.  22,  fig.  15.  1876. 
Chanctea  unduUita,  Hall.     28th  Rep.  N.  Y.  St.  Mum.  Nat.  Hist.;  Miir.  edit.,  p.  150, 

pi.  22,  fig.  15.  1879. 
Not  Chonetcn  minima,  Sowbrbv.     1839. 

Shell  semi-circular  length  equal  to  six-tenths  of  the  width, 
cardinal  line  straight,  greater  than  the  width  of  the  shell  below. 
Ventral  valve  regularly  convex,  the  greatest  convexity  about 
the  middle  of  the  shell,  somewhat  abruptly  curving  to  the 
anterior  margin,  cardinal  angles  very  slightly  flattened.  Ven- 
tral area  linear,  extending  to  the  hinge  extremities;  foramen 
equal  in  height  to  the  ventral  area  and  wider  than  high. 
Dorsal  valve  concave;  area  indicated  oniv  bv  thf  thickni*ss  of 
the  shell. 

Surface  marked  bv  obseure  radiatinir  plications  which  are 
broad  and  rounded  below,  and  obsok'sccnt  toward  the  l)eak; 
cardinal  margin  of  the  ventral  valve  ornamented  by  two 
diverging  s[)ines  on  each  side  t>f  the  beak. 

This  species  is  especially  characterized  by  tlic*  rounded  pli- 
cations, which  are  frequently  obst-urc  and  often  obsok*scent  on 
the  center  of  the  valve,  wIktc*  they  appear  as  simple  undula- 
tions of  the  surfaci'.  The  bases  of  two  spint*s  on  i'ach  side  of 
the  beak  are  usually  preserved,  and  no  specimen  examined  has 
shown  more  than  that  number. 


SPIHIFEKA,  .%wrrhii, 

HPIUIFEUA    EUIKHIA,  ITnlJ, 

Plate  2i,  Fj>.  1;MS. 

Spirifer  Eudora,  Hall.     An.  (jreol.  Rep.  of  Win.     1801. 

Spirifer  AWom,  Hall.     Traiw.  Alb.  Inst.,  vol.  iv,  j».  211,  Alistraot  p.  17 ;  May,  18»53. 
Spirifera  Eiuioi-n,  Hall.     20th  Ki*p.  State  Cab.  Nat.  Hint.,  p.  370,  pi.  13,  fij?».  5,  7. 
1867.     Rev.  edit.,  p.  377,  pi.  13,  figs.  5,  7.     [1870.] 
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Spin/era  Eudin-a,  Hall.    28th  Rep.  N.  Y.  St.  Mue.  Nat.  Hist.;  Mub.  edit.,  p.  156, 

pi.  24,  figs.  13,  18.     1879, 
Compare  S,  Niagareiisitty  var.  digoptyeha^  F.  Roemer.    Sil.  Faun.  WeetL  Tenn.,  p,  68, 

pi.  5,  fig.  8. 

Shell  of  moderate  size,  transversely  subovate,  length  and 
width  as  three  to  four,  valves  extremely  gibbous;  hinge-line 
less  than  the  width  of  the  shell  below ;  cardinal  extremities 
rounded;  area  moderately  high;  foramen  triangular,  a  little 
higher  than  wide ;  surface  marked  by  three  to  four  simple,  strong 
angular  plications  on  each  side  of  the  mesial  fold  and  sinus. 
Dorsal  valve  regularly  arcuate ;  beak  somewhat  incurved ; 
mesial  fold  of  moderate  width,  flattened  above  and  slightly  de- 
pressed in  the  lower  part.  Ventral  valve  most  prominent  near 
the  umbo  ;  beak  strongly  incurved  over  the  area ;  mesial  sinus 
broad  and  deep. 

The  minute  surface  markings,  as  shown  in  specimens  from 
Waldron,  are  fine  radiating  striae,  precisely  like  those  of  S. 
macropleura  of  the  lower  Helalerberg  group  of  New  York.  This 
species  was  originally  described  from  casts  from  the  limestone 
of  Racine,  Wisconsin.  The  casts  show  a  higher  area  than  the 
entire  specimens,  since  the  strongly  incurved  beak  of  the  ven- 
tral valve  covers  much  of  the  area,  giving  a  less  distance 
between  the  beaks  of  the  opposite  valves  than  is  shown  in  the 
casts. 

The  species  given  by  Roemer  as  S.  Nia^arensis  var.  oligopty- 
cha  difters  from  this  species  in  the  proportionally  longer  hingje- 
line ;  and  when  compared  with  specimens  of  S.  macropleura 
from  Tennessee,  presents  no  essential  differences  of  character. 

Spirifera  crispa,  Hisinger. 

Plate  24,  Figi.  6rl2  trnd  19. 
For  Synonymy,  see  Pal.  N.  Y.  vol.  ii,  p.  262.     1852. 

Shell  subrhomboidal,  gibbous;  dorsal  valve  semi-circular; 
valves  very  unequal,  the  ventral  one  extremely  convex,  with 
the  beak  extended  and  incurved.  Surface  marked  by  five  or 
six,  rarely  eight,  plications  on  each  valve.  These  are  some- 
times obsolete.  Concentrically  marked  by  fine  elevated  thread- 
like strice.  Cardinal  area  broad,  extremities  short;  foramen 
long,  narrow. 

This  species  occurs  in  considerable  numbers  in  the  Waldron 
collections,  presenting  the  same  variety  of  form  and  propor- 
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tions  that  we  find  in  this  species. in  New  York  and  elsewhere. 
Many  of  the  specimens,  however,  are  larger  and  more  rotund 
than  the  latter. 

There  seems  to  be  no  sufficient  reason  for  separating  this 
form  from  *S'.  crispa  of  Europe. 

Spirifera  crispa,  var.  simplex,  HnlL 

PUUe  24,  Figa.  l-o. 

JSpiri/er  crj>^i«,  var.  Hall.    Trans.  Alb.  Inet.,  vol.  iv,  p.  212.     Alwtract  p.  18;  May 

18G3. 
SijiH/era  crispa,  var.  RimpUi,  Hall.      28th  Rep.  N.  Y.  St.  Mii8.  Nat.  Hist. ;  Mus. 

edit.,  p.  157,  pi.  24,  fig».  1-6;  1879. 

There  are  numerous  small  symmetrical  specimens  which 
have  almost  uniformly  a  single  plication  on  each  side  of  the 
mesial  fold,  presenting  three  folds  of  nearly  equal  size.  The 
ventral  valve  has  two  folds  on  each  side  of  the  mesial  sinus, 
and  the  valves  are  almost  equally  convex.  The  surface  is 
marked  as  in  the  larger  specimens. 

{Spikifkra  radiata,  Soinrhj/. 

llait  24,  fi>.  20-30. 
For  Synoniimy,  Hi*e  20th  Rep.  State  Cab.  Nsit.  Hint.,  p.  371.     1SG7. 

Shell  variable  in  form,  subtriangular,  i-otund  ov  suhglolxK-sc. 
Valves  almost  equally  convex,  the  beak  of  tla*  ventral  valve 
moi*e  or  less  extended,  and  curving  over  tlu'  dorsal  valve. 
Hinge-line  often  less  than  the  width  of  the  slu'll,  the  extremi- 
ties being  rounded.  Surface  marked  by  line,  close,  radiating 
strije.  Ventral  area  more  or  less  expose<l,  ijfivinir  a  verv  vari- 
able  a])pearance  to  the  shell.  Foramen  long  and  narrow,  often 
partially  or  entirely  closed  by  a  *leltidinni.  Interior  j>lates  of 
the  ventral  valve  near  together,  am]  extending  downwards 
within  the  limits  of  the  mesial  depression. 

Large  and  fine  s])ecimens  of  this  species  are  found  in  eon- 
siderable  abundance.  The  individuals  are  larger  and  in  a  much 
liner  state  of  preservation  than  those  found  in  the  Niagara 
shales  of  Xew  York.  The  form  is  more  rotund,  the  cardinal 
extremities  more  distinctly  rounded,  the  ventral  area  of  moder- 
ate height  and  distinctly  striated  longitudinally,  and  tlie  for- 
amen is  often  partially  covered  by  a  deltidium.  The  aspe(*t  of 
the  interior  of  a  well-preserved  specimen  of  the  ventral  valve, 
as  it  occurs  at  Waldron,  is  well  represented  by  fig.  25,  of  plate 
viii,  in  Mr.  Davidson's  Introduction  to  the  i^tufly  of  t/w  Bmchlopodn, 


It 
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This  form  is  regarded  by  Mr.  Davidson  and  other  authors, 
as  a  variety  of  S.  plicatella  of  Linneus,  but  there  has  never  been 
seen,  among  our  American  specimens,  any  individual  showing 

Plications  like  the  English  and  continental  European  specimens, 
'he  Waldron  specimens  have  usually  the  form  of  those  illus- 
trated by  Mr.  Davidson  as  S.  plicatella  yiw.  glohosa.  This  author 
says,  in  regard  to  the  surface  of  the  S.  plicatella  var.  radiata, 
that  "  the  external  sculpture,  when  well  preserved,  is  extremely 
beautiful,  and  consists  of  radiating  ribs  (live  in  the  width  of  a 
line  in  the  middle  of  an  average  sized  specimen),  not  always 
quite  regular  in  their  respective  widths,  but  usually  leaving  an 
interspace  between  each  two  of  about  the  width  of  one  of  the 
ribs,  and  at  times  toward  the  margin,  there  are  smaller  ribs  in- 
terpolated; these  ribs  are  regularly  crossed  by  equidistant,  con- 
centric, projecting  ridges,  which  give  to  the  shell  surface  a  beau- 
tifully imbricated  appearance."  This  description  of  the  charac- 
ter of  surface  of  the  English  specimens  is  scarcely  applicable  to 
the  American  specimens  which  we  refer  to  S.  radiata.  In  the 
Waldron  specimens,  the  radii  are  finer  than  above  described, 
there  being  eight  or  more  in  the  width  of  a  line,  while  the  in- 
terspaces are  not  more  than  half  as  wide  as  the  radii.  The 
radii  are  also  distinctly  flattened  and  are  increased  by  bifurca- 
tion or  dichotomizing,  and  rarely  by  intercalation  of  smaller 
stripe.  These  characters  are  illustrated  in  figure  30  of  plate 
24.  The  concentric  striic  are  obscurelv  visible  or  obsolete.  Of 
the  Spirifera  plicatella  y\i\\  glohosa^  Mr.  Davidson  says:  "It  is 
easily  connected  with  Spirifera  radiata  of  Sowerby.  Indeed, 
there  appearKS  to  be  little  by  which  it  can  be  distinguished  from 
the  true  Spirifera  radiata^  except  the  greater  convexity  or  gib- 
bosity of  its  valves  and  its  finer  striation." 

The  Spirifera  Xiaqaren.vs,  which  has  a  similar  form  and  sur- 
face markings  is  distinctly  plicate,  but  it  is  not  known  to 
present  the  elevated  area,  incurved  beak,  and  gibbous  form, 
which  is  represented  in  the  European  specimens  of  S,  plicatella. 
In  the  Niagara  shales  in  the  iState  of  JSew  York  the  S,  Niaya- 
rensis  is  abundant,  while  *S*.  radiata  is  comparatively  rare.  At 
Waldron  S,  radiata  has  acquired  a  remarka'ble  development  in 
numbers  and  in  the  size  of  the  specimens,  but  we  have  not 
observed  a  single  specimen  of  *S\  ^iarjarensis  in  all  the  collec- 
tions made  at  tliat  localitv. 

«■ 

Spirifera  bicostata?  var.  petila.  Hall, 

PUite  27,  Fiya.  8,  9. 

Spirifera  bicostata?  var.  jKiihy  Hall.     Trans.  Alb.   Inst.,  vol.  x.     Abstract,  p.  lo. 
1879. 

Shell  obliquely  subpyramidal,  wider  than  long;  hinge-line 
straight,   about  four-fifths   the    greatest  width   of  the   shell.^ 
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rounded  at  the  extremities.  Ventral  valve  gibbous,  subpyra- 
midal;  beak  incurved,  umbo  prominent,  abruptly  curving  to 
the  basal  and  basolateral  margins;  sinus  visible  at  the  apex  and 
becoming  wider  and  deeper  towards  the  front,  margined  on 
each  side  by  a  strong  plication,  and  between  this  and  the  car- 
dinal extremitv  on  each  side  are  one  or  more  obscure  folds. 
Area  elevated,  triangular,  margins  rounded;  foramen  liigher 
than  wide,  with  elevated  margins,  and  occupying  one-third  of 
the  area.  Dorsal  valve  moderately  convex,  the  greatest  con- 
vexity just  above  the  middle;  mesial  fold  indistinct  above, 
becoming  prominent  towards  the  base,  marked  on  each  side  by 
one  or  two  obscure  undulations.  Surface  marked  by  concentric 
undulating  ridges,  and  intermediate  fine  radiating  striae. 

This  form  resembles  Sp.  bkostata  of  the  Niagara  limestone 
of  New  York,  but  is  much  smaller  and  witli  tlie  ventral  valve 
more  elevated. 

TRIPLESIA,  Hall. 
Triplesia  putillus.  Hall. 

Plate  27,  Figs,  l»-22. 

TripUgia  puiUlw^  Hall.    TraoH.  Alb.  Inst.,  vol.  x.    Abstract,  p.  16.     1879. 
Compare  Spiriferaf     WaldronamSy  Millsr  &  Dyer.    Contributioiu  to  Palaeontol- 
ogy, Journal  of  the  Cincinnati  Society  of  Natural  History,  April,  1878. 

Shell  small,  subquadrate  in  outline,  length  and  breadth  nearly 
equal,  hinge-line  straight,  lees  than  the  width  of  the  shell,  ex- 
tremities rounded.  Ventral  valve  slightly  convex  on  each  side 
of  the  sinus,  becoming  concave  near  the  margins;  mesial  sinus 
undefined  above,  becoming  wide  and  deep  below,  and  produced 
in  front  into  a  long  triangular  extension ;  beak  greatly  elevated,, 
acute,  extending  beyond  the  hinge-line,  the  apex  obscurely 
marked  by  what  appears  to  be  a  minute  foramen;  area  triangu- 
lar, wider  than  high;  deltidium  triangular,  higher  than  wide. 
Dorsal  valve  very  gibbous;  moderately  convex  on  each  side  of 
the  fold,  and  slightly  concave  just  within  the  margins;  mesial 
fold  commencing  about  one»-third  the  length  of  the  valve  below 
the  beak  and  becoming  very  prominent  toward  the  base;  sum- 
mit of  the  fold  straight,  its  greatest  elevation  being  at  the  basal 
margin;  beak  obtuse,  closely  incurved. 

Surface  marked  by  fine  concentric  lines  of  growth,  which, 
toward  the  marghiB,  become  strong  lamellose  striae. 
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The  specimens  of  this  species  are  distorted  in  their  mode  of 

f growth,  apparently  from  the  natural  obliquity  of  the  mesial 
old  and  smus. 

PENTAMERUS,  Sowerhy. 
Pentamerus  FOiiNiCATUS,  var.  IlaJL 

Plate  27,  Fig,  15. 

Pentamerus  fomieatus,  var.  Hall.    Trans.  Alb.  Inst.,  vol.  x.    Abstract,  p.  16.     1879. 
PsrUamerus  fomicfUuSy  Hall.     Pal.  N.  Y.,  vol.  ii,  p.  81,  pi.  24,  fig.  7. 

Shell  ventricose,  larger  valve  highly  arcuate,  length  less  than 
the  width,  umbo  gibbous,  beak  strongly  incurved;  a  broad 
shallow  and  undefined  mesial  sinus  extends  from  the  umbo  to 
the  base  of  the  shell,  having  in  the  center  a  low,  distinct  eleva- 
tion which  gives  a  double  sinus:  the  median  elevation  is 
scarcely  so  high  as  the  shell  on  each  side,  prolonged  in  front, 
and  terminating  in  a  distinct  emargination  for  the  reception  of 
the  median  extension  of  the  opposite  valve. 

Surface  marked  by  fine  sublamellose  striie  of  growth,  which 
are  distinctly  curved  backwards  on  the  prominent  parts  of  the 
shell  and  forward  in  the  depressions. 

This  form  so  nearly  resembles  Pentamerus  foniicotus  of  the 
Clinton  limestone,  that  it  can  only  be  regarded  as  a  variety  of 
that  species. 

MERISTELLA,  Hall 

Subgenus  MERISTINA,  i/«/?. 

Meristina  Maria,  Hall. 

Plate  25,  Fign,  8-12. 

Mcristclla  ^^nr^a^  Hall.     Trans,  Alb.  Inst.,  vol.  iv,  p.  212.    Abstract  p.  18;   May, 

1863. 
MerUiina  Maria,  Hall.     Pal.  N.  Y.,  vol.  iv,  p.  299.     1867. 
Merislinn  Maria,  Hall.    28th  Rep.  N.  Y.  St.  Mub.  Nat.  Hist.;  Mua.  edit.,  p.  159,  pi. 

25,  figfl.  8-12.     1879. 

Shell  of  medium  or  large  size,  ventricose,  broadly  ovate  or 

subquadrangular.     Ventral  valve  gibbous  above,  with  a  sub- 

.  angular  ridge  extending  from  the  beak  to  near  the  middle, 

where  it  becomes  flattened,  sinuate  and  bent  abruptly  upward 

in  a   prolonged  linguiform   extension ;    beak    obtuse,  cloaely 
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incurved  over  the  opposite  valve  ;  cardinal  slopes  angular  and 
the  cardinal  border  inflected.  Dorsal  valve  gibbous,  strongly 
arcuate  transversely,  prominently  subangular  along  the  middle, 
and  in  the  lower  part  presenting  a  broad,  undefined  fold, 
deeply  ennirginate  in  front  for  the  reception  of  the  extension 
of  the  opposite  valve;  beak  obtuse,  strongly  incurved. 

Surface  marked  by  strong  concentric  lines  of  growth.  In- 
terior of  ventral  valve  marked  by  two  strong  diverging  dental 
lamellie  which  extend  to  near  the  middle,  limiting  a  deep  tri- 
angular muscular  cavity. 

» 

This  species  is  most  nearly  related  to  Meristella  (Merista) 
tamlda  of  European  authors,  but  is  less  rotund,  while  that 
species  does  not  possess  the  peculiar  flattening  of  the  cardinal 
lialf  of  the  ventral  valve  and  it«  accompanying  subangular 
ridge.  It  differs  from  all  the  other  species  of  the  Xiagara  and 
lower  Ilelderberg  groups,  but  approaches  in  some  characters  to 
the  Meristella  (Atrypa)  a^i^sirostra  of  the  Niagara  group  (Pal. 
N.  Y.  vol.  ii).  The  M.  nitida  occurs  with  this 'species,  and  is 
readily  distinguished  from  it  by  it«  emarginate  front,  and  the 
absence  of  an  elevated  fold  on  the  dorsal  valve. 

Very  abundant  at  the  Waldron  locality. 


Meristixa  nitida.  Hall. 

Piatc  25,  Figs,  1-7. 

Atrypa  wt/jcfei,  Hall.    Geol.  of   N.  Y.    Geol.  Surv.  4th  Dist.    Tab.  of    Organic 

Remainfi,  p.  11,  no.  14  (no.  18  on  plate),  fig.  5.     1848. 
Atrypa  nitida^  Hall.     Pal.  N.  Y.,  vol.  ii,  p.  268,  pi.  55,  tigs,  la-lo.     1852. 
Merista  nitida,  Hall.     12th  Kep.  St.  Cab.  Nat.  Hist.,  p.  78.     1859. 
Meristclhi  iiitida,  Hall.     Trans.  Alb.  Inst.,  vol.  iv,  p.  226.     Abstract  p.  32;  May, 

1863. 
Meristina  nitida,  Hall.     Pal.  N.  Y.,  vol.  iv,  p.  299.     1867. 
Meristimi  niiida,  Hall.     28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit.,  p.  160, 

pi.  25,  figH.  1-7.     1879. 

Shell  ovoid,  with  the  beaks  more  or  less  extended.  Valves 
nearly  equally  convex,  the  beak  of  the  ventral  valve  being 
much  elevated  above,  and  incurving  over  the  dorsal  valve.  The 
ventral  valve  is  sometimes  marked  near  the  base,  by  a  longi- 
tudinal dei)ression,  often  forming  an  emargination  in  front. 
Surface  smooth,  or  with  line  concentric  striie  and  a  few  con- 
spicuous lines  of  growth  towards  the  base,  which  are  also 
sometimes  found  as  far  back  as  the  middle  of  the  shell. 
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This  species  is  very  abundant  and  variable  in  character,  and 
much  larger  than  the  New  York  specimens  of  this  shell.  The 
form  varies  from  narrow  ovate  and  very  ventricose  to  broadly 
rhomboid  ovate  and  strongly  eiharginate  in  front. 


MERISTELLA,  Hall 

MeRISTELLA   RECTIKOSTRA,  HalL 
Piate  27,  Figs,  10-14. 
Men'stelta  rcclirostraj  Hall.    Trans.  Alb.  Inst.  vol.  x.     Abstract,  p.  15.     1879. 

Shell  broadly  ovate,  acute  at  the  beak,  thence  rapidly  ex- 
panding ;  the  dorso-lateral  margins  nearly  straight  for  one-third 
the  length  of  the  shell,  and  then  broadly  curving,  giving  the 
body  of  the  shell  (in  older  individuals)  a  depressed  orbicular  or 
sublentiform  aspect ;  younger  shells  ovate  or  acute.  Valves 
almost  equally  convex.  Ventral  valve  most  convex  a  little 
above  the  middle,  thence  curving  to  thelateral  and  basalmargins; 
sinus  none,,  or  very  obscure ;  beak  elevated,  acute,  attenuate, 
nearly  straight  or  very  slightly  arcuate ;  area  and  foramen 
triangular  without  dcltidial  plates.  Dorsal  valve  very  convex 
above  the  middle,  sloping  abruptly  to  the  lateral,  and  more 
gently  to  the  anterior  margin ;  beak  closely  incurved  into  the 
triangular  foramen  of  the  ventral  valve. 

Surface  usually  appearing  smooth,  but  is  marked  by  ex- 
tremely fine  radiating  strije,  which  give  a  cancellated  appear- 
ance under  a  lens.  The  larger  specimens  measure  eleven 
millimeters  in  lens^th  bv  about  9  mm.  in  width. 

This  s[)ecies  is  very  distinct  from  the  two  other  forms  of  the 
genus  from  this  locality,  both  in  its  proportions  and  general 
aspei-t ;  but  more  especially  in  the  nearly  straight  beak  and  open 
triangular  foramen.  The  specimens  have  the  aspect  of  Ckyp- 
TONELLA,  but  are  clearly  shown  to  possess  spires  arranged  as  in 

^^ERL^TEIJiA. 

NUCLEOSPIKA,  IML 

XUCLEOSPIRA    PISIFORMIS,  HnlL 
Plate  25,  Fi>,  22-28. 

Oi'thiA  y)M////j,  (  MrRCii.)  Hall.     Pal.  N.  Y.,  vol.  ii,  p.  250,  pi.  52,  figs,  lo-le.    1852. 
Nudcmpira  jnxifonnU,  Hall.     Pal.  N.  Y.  vol.  iii,  Expl.  pi.  28  B.     1859. 
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Nucle(»{nra  pmfcmm.  Hall.      Trans.  Alb.  Inst.,  vol.  iv,  p.  226.     Abstract,  p.  32; 

May,  1863. 
Nueleoiqyira  pisi/onnisy  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit.,  p.  160, 

pi.  25,  figs.  22-28.    1879. 

Shell  lenticular,  globuloHc;  valves  nearly  equal,  each  valve 
with  a  slight  depression  down  the  centre.  Ventral  valve  some- 
what more  convex,  and  the  beak  more  elevated  than  in  tlie  dor- 
sal valve.  Area  narrow,  small,  scarcely  extending  beyond  the 
width  of  the  beaks  at  their  base.  Surface  marked  bv  fine  con-^ 
centric  striie,  usually  obscured  by  the  covering  of  minute,  hair- 
like spines,  which,  when  removed,  leave  a  punctate  surface. 

This  species  is  common.  Many  of  the  specimens  are  almost 
entirely  covered  with  long  fine  setae  projecting  beyond  the 
margins,  forming  a  marginal  fringe. 

RETZIA,  King. 
Retzia  evax,  Half. 

Plate  25, 1'i(f8lS-2L 

Rhynchottpira  ewiy  Hall.    Trans.  Alb.  Inst.,  vol.  iv,  p.  213.     Abstract  p.  19;  May, 

1863. 
Riizia  emTy  Hall.     Doc.  edit.  28th  Rep.  St.  Mus.  Nat.  Hist.     Explanation  of  pi. 

25,  figs.  13-^21.     1876.     Mus.  edit.,  p.  160.     1879. 

Shell  ovate,  often  broadlj'  ovate,  usually  longer  than  wide, 
sometimes  much  longer;  both  valves  gibbous  in  the  middle  and 
upper  part,  ventral  valve  a  little  deeper  than  the  opposite,  both 
valves  sometimes  marked  by  a  shallow  undefined  sinus,  causing 
.  an  emargination  in  front.  Ventral  beak  much  elevated,  above 
the  other,  and  incurved,  so  as  to  bring  the  plane  of  the  foramen 
parallel  to  the  axis  of  the  shell ;  foramen  distinctly-  rounded, 
with  a  visible  triangular  space  below,  which  is  occupied  by  two 
small  (leltidial  plates.  Porsal  valve  regularly  arcuate  except 
near  the  front;  beak  closely  incurved  beneath  the  deltidial 
plates  of  the  opposite  valve.  In  some  old  specimens  there  is  a 
broad  undefined  mesial  elevation  on  the  lower  part  of  the  valve 
including  about  five  or  six  plications  besides  the  central  one, 
which  is  divided  into  two  or  three  smaller  ones  (a  generic 
feature).  Sometimes  there  is  a  ])road,  undefined  depression 
and  frequently  only  a  narrow  depression  caused  by  the  sub- 
(lividcd  centrn]  plication.     The  ventral  valve  has  uniformly  a 
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longitudinal  sinus,  which  includes  two  or  three  small  plications 
arising  from  the  subdivision  of  the  central  one,  and  sometimes 
including  one  or  two  on  each  side. 

This  shell  is  marked  by  radiating,  rounded  or  subangular 
costfle  or  plications,  from  eight  to  fourteen  on  each  side  of  the 
central  one;  those  on  the  cardinal  slopes  sometimes  bifurcating 
or  with  interstitial  additions,  while  in  a  few  individuals  bifur- 
cating costie  occur  on  other  parts  of  the  valve;  the  interspaces 
are  rounded  grooves  of  about  the  same  size  as  the  plications. 
The  surface  is  marked  by  fine  concentric  stripe  and  stronger, 
imbricating  lamellose  lines  of  growth. 

This  species  differs  from  JR.  {Atrypa)  aprinis  of  the  Niagara 

froup  of  New  York,  in  being  more  ovate  in  form  and  less  gib- 
ouH  toward  the  front,  while  the  ventral  beak  is  more  elevated. 
It  approaches  very  nearly  in  character  to  the  R.  formosa  of  the 
Lower  Helderberg  group,  and  the  shell  is  subject  to  similar 
variations  of  form,  proportions  and  incurvation  of  the  beak, 
which  in  some  si^ecmiens  of  both  species  is  closed  upon  the 
opposite  beak.  The  central  plication  in  both  species  is  divided 
into  two  or  three,  and  the  dorsal  valve  likewise  presents  some- 
times a  mesial  elevation  and  sometimes  a  depression. 

The  largest  individual  measured  has  a  length  of  more  than 
twenty-five  millimeters,  with  a  width  nearly  as  great.  The 
specimens  vary  from  2  mm.  to  about  25  mm.  in  length. 

This  species  is  comparatively  numerous. 


CCELOSPIRA,  HaU. 

CCELOSPIRA    DISPARILIS,  IlaU. 
Rale,  25,  /'V,  39-43. 

Atrypa  ditfiHirilU,  Hall.     Pal.  N.  Y.,  vol.  ii,  p.  277,  pi.  57,  figs.  6«-6m.     1852. 
JjcpO)rccna  disjxtrilUj  Hall.     10th  Rep.  St.  Cab.  Nat.  Hist.,  p.  108.     1857. 
Cceloffplra  (Uj<i)nnliii,  Hall.     Doc.  edit.  28th  Rep.  St.  Mii«.  Xat.  Hist.     Explanation 
of  pi.  25,  figp.  31)-43.     1876.     Miih.  edit.,  p.  162.     1879. 

Sliell  suboval,  plano-convex.  Ventral  valve  very  convex, 
arcuate,  with  the  beak  extended  and  perforated  at  the  apex, 
slightly  ('urvcd  over  the  dorsal  valve,  with  two  very  prominent 
plications  down  the  center,  and  two,  three  or  four  smaller  ones 
on  each  side.  Dorsal  valve  flat  or  slightly  concave  with  a 
smaller  plication  down  the  depressed  center,  and  two  to  four 
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on  each  side.  Plications  crossed  bv  fine,  nearly  obsolete  con- 
centric  striie  and.  a  few  stronger  imbricating  lamellre  of 
growth. 

This  pecnliar  little  shell  is  easily  recognized  from  the  great 
disparity  of  the  valves,  the  dorsal  one  being  always  quite  plane 
or  concave,  while  the  ventral  valve  is  verv  convex.  The  imm- 
ber  of  plications  is  variabk^,  and  there  is  sometimes  a  tendency 
to  bifurcation  or  interplication  among  the  lateral  ones.  There 
is  in  the  Lower  Ilelderburg  group  of  New  York,  a  species  very 
similar  to  this  one,  but  it  is  a  larger  and  stronger  shell.  There 
is  likewise  in  that  rock,  another  species  of  similar  form,  but 
with  finer  i)lications. 

This  species  is  c()m]>aratively  rare.  The  specimens  from  the 
Waldron  locality  show  considerable  variation  in  form,  convexity 
of    the    valves,  and    number   of    plications.     Compared   with 

Specimens  of  Retzia  Burrondii  (Davidson,  1848)  from  Dudley, 
ngland,  they  seem  to  be  very  closely  related,  if  not  identical. 


ATRYPA,  Dalinan. 
Atrypa  reticularis,  Linn. 

Pidte  25,  Fiffs.  44-47. 
For  Sj/unnt/imjj  aee  Pal.  N.  Y.,  vol.  iv,  p.  31().     1867. 

Shell  depressed-globose,  more  or  less  circular  in  outline, 
slightly  truncated  by  the  hinge-line.  Valves  nearly  equal  in 
size;  the  ventral  valve  much  more  convex  than  the  dorsal 
valve.  Ventral  valve  often  with  an  undefined  depression  or 
sinus  at  the  base,  and  a  corresponding  elevation  on  the  dorsal 
valve.  Extremities  of  the  cardinal  line  sometimes  extended  a 
little  beyond  the  width  of  the  sliell.  Deak  of  the  ventral  valve 
perforate,  small  and  slightly  elevated  above  the  dorsal  valve, 
or  above  the  hinge-line.  Surface  marked  by  from  twenty-four 
to  thirty  rounded  plications,  which  bifurcate  about  one-third  of 
the  distance  from  the  beak  to  the  margin.  Plications  crossed 
by  prominent  imbricating  concentric  lamina?,  which  are  often 
produced  into  short  spines. 

This  is  a  very  abundant  sj)ecies.  Many  of  the  specimens  are 
more  rugose  than  is  usual  in  other  localities. 
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ZYGOSPIRA,  Hall. 

Zygospira  minima.     Hall. 

Rate  27,  Fig.  7. 
Zygofpira  miuimHj  Hall.    Trans.  Alb.  Inst.,  vol.  x.    Abstract,  p.  14.     1879. 

A  small  subglobose  form,  about  as  long  as  wide.  Ventral 
valve  extremely  j^ibbous,  with  a  slight  emargination  in  front. 
Dorsal  valve  gibbous  on  the  umbo,  depressed  in  the  middle,  and 
concave  towards  the  front,  presenting  the  feature  of  a  broad, 
shallow,  undefined  sinus.  Surface  marked  by  strong  radiating 
strife. 

The  aspect  of  Ihis  fossil  is  characteristic  of  the  genus  Zyg- 
osPiKA,  but  the  form  is  extremely  gibbous  and  has  the  character 
of  a  mature  shell,  though  its  length  is  only  two  and  a  half  mil- 
limeters. 

KIIYNCIIONELLA,  F'ischer. 
Rhynciionella  neglecta,  HalL 

Bate  26,  Fig8,  1-6;  PtaU  27,  Fig.  3. 

Atrypa  neglecta,  Hall.     Pal.  N.  Y.,  vol.  ii,  p.  274,  p.  57,  fig8.  \a-\p.     1852. 
Rhyiirhouella  negledu,  Hall.     12th  Rep.  St.  Cab.  Nat.  Hist.,  p.  78.     ia')9. 
RhynchmeUa  negkcta,  Hall.   28th  Rep.  N.  Y.  St.  Mub.  Nat.  Hist.;  Mus.  edit.,  p.  162, 
pi.  26,  figH.  i-6.     1879. 

IShell  ovoid  or  subpyramidal,  gradually  enlarging  from  the 
beaks  to  the  base.  In  young  individuals  the  base  is  rounded, 
but  becomes  deeply  sinuate  in  older  examples.  Ventral  valve 
with  a  mesial  sinus  below  the  middle  and  a  corresponding  fold 
upon  the  dorsal  valve.  Surface  ornamented  with  simple  sharp 
plications,  which  are  crossed  by  fine  concentric  striae,  and  some- 
times by  a  few  concentric  imbricating  lines  of  growth.  In  the 
young  shells  the  valves  are  nearly  equal,  and  there  is  neither 
sinus  nor  fold;  but  as  the  shell'  a^ivances  in  size,  the  sinus 
becomes  angular  and  conspicuous.  There  are  generally  three 
and  sometimes  four  plications  in  the  sinus,  and  four  or  five 
elevated  on  the  opposite  valve.  The  plications  usually  appear 
as  if  smooth,  except  near  the  base,  where  there  are  some  strong 
imbricating  lines  of  growth. 
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It  is  a  common  8i)ecie8  at  Waldron  and  may  be  distinguished 
from  -R.  Whitii  and  R.  Indianensis  by  it«  short  form,  and  the 
fine  sharp  plications  of  the  surface.  Compared  with  speci- 
mens of  the  same  species  from  the  Niagara  of  New  York,  it 
is  decidedly  more  angular  in  form,  and  with  a  deeper  and  more 
prolonged  sinUs. 

Rhynchonella  acinus,  Halt 

Ptate  26,  ngs.  7-11, 

BhyiichaneJla  acinu8,  Hall.     Trans.  Alb.  Inst.,  vol.  Iv,  p.  215.     Abstract,  p.  21 ; 
May,  1863. 

Rhynchonella  aeiniu,  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  HiHt.;  Mus.  edit.,  p.  163, 
pi.  26,  figs.  7-11.     1879. 

Shell  small,  longitudinally  ovate,  subattenuate  toward  the 
beak,  and  truncate  in  front,  valves  subequally^convex.  Ventral 
valve  subarcuate,  flattened  in  the  middle,  below  which  it  is 
sinuate;  beak  incurved.  Dorsal  valve  somewhat  flattened  in 
the  middle,  and  sometimes  a  little  depressed  in  the  upper  part 
of  the  median  lino,  two  of  the  plications  becoming  elevated 
towards  the  front,  corresponding  to  an  abruptly  depressed  sinus 
ill  the  ventral  valve,  in  the  bottom  of  which  is  a  single  plica- 
tion ;  three  and  rarely  four  plications  on  each  side  of  the  mesial 
fold  of  the  dorsal  valve,  and  four  on  each  side  of  the  sinus  of 
the  ventral  valve.  Concentric  lines  of  growth  u.sually  but 
faintly  marked.  * 

Length  from  5  to  10  millimeters;  length  and  breadth  usually 
about  as  four  to  three,  and  the  depth  about  equal  to  the  width, 
giving  a  subquadrate  transverse  section. 

Tliits  species  diiFers  from  the  R.  htdentatn  of  Hisinger,  in  being 
larger,  more  robust  and  ventricosc,  and  proportionally  more 
elongate;  the  plications  are  more  rounded,  and  the  whole 
aspect  less  angular.  It  approaches  in  form  the  7?.  bialreota  of 
the  Lower  llelderberg  group,  but  it  is  more  robust,  and  the 
plications  are  more  rounded. 

Rhynchonella  Lndianensis,  IlalL 

l^aie  26,  Ft>.  12-22/  Plate  27,  Fi<jn.  4-(). 

RhynchonfUa  Indianensis^  Hall.     Traiin.  Alb.  Inst.,  vol.  iv,  p.  215.     Abstract,  p.  21 ; 
May,  1863. 

Rhynchonelln  IndianenaxSy  Hall.     28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.:  Mui*.  edit.,  p. 
163,  pi.  26,  figs.  12-22.     1876. 

Shell  broadly  ovate  or  subtriangular,  length  and  width 
nearly  equal,  the  width  sometimes  exceeding  the  length  ;  car- 
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(iinal  slopes  in  the  more  gibbous  specimens  flattened.  Ventral 
valve  with  the  beak  pointed  and  incurved,  depressed-convex 
in  the  middle  and  gradually  becoming  depressed  and  sinuate 
in  front,  two  or  three  of  the  plications  included  in  the  sinus. 
Dorsal  valve  a  little  the  more  gibbous,  somewhat  flattened  for- 
ward of  the  umbo ;  three  or  four  of  the  plications  continuing 
direct,  and  forming  a  mesial  elevation,  the  lateral  ones  arching 
downward  to  the  margin.  Shell  marked  by  from  nine  to  twelve 
strong,  rounded  or  subangular  plications,  which  sometimes  be- 
come obsolete  toward  the  beak.  The  concentric  lines  are  very 
obscure.     Length  about  thirteen  millimeters. 

This  specii^s  resembles  the  R.  ncglccta  of  the  Niagara  group 
of  New  York ;  but.it  is  larger  and  more  robust,  with  stronger 
and  more  roundect  plications;  it  is  associated  with  a  more  finely 
plicated  species  which  is  referred  to  that  one. 

KhynchoNklla  Whitii,  Hall. 

Plate  26,  Fi>.  23-33. 

RhynchonelUi  IKAiVri,  Hall.     Trans.  Alb,  Inst.,  vol.  iv,  p.  216.     Abstract,  p.  22; 
May,  1863. 

RhrrnchmeUa  Whitii,  Hall.     28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist. ;  MuR.edit.,  p,  164, 
pi.  26,  fig8.  23-33.     1879. 

8hell  subcircular  or  transverse  and  broadly  elliptical,  usually 
not  very  gibbous.  Ventral  valve  shallow,  most  prominent  on 
the  umbo,  beak  abruptly  attenuate  and  pointed,  slightly  in- 
curved, sides  flattened,  strongly  sinuate  in  the  middle  and 
gently  curving  upward  in  front.  Dorsal  valve  more  gibbous; 
beak  obtuse  and  incurved  beneath  the  opposite,  elevated  in 
the  middle,  forming  a  distinct  mesial  fold,  arching  on  the  sides ; 
from  five  to  six  strong  plications  on  each  side  of  the  mesial 
fold  and  sinus,  with  usually  a  single  plication  in  the  sinus,  and 
two  on  the  mesial  fold ;  rarely  one  of  the  plications  on  the  fold 
is  bifurcate.  Interspaces  wider  than  the  plications.  Surface 
marked  by  close  concentric  lines  of  growth. 

This  species  hears  some  resemblance  to  R.  (Atrypa)  dcntata 
(Pal.  N.  Y.,  vol.  i,  p.  148),  but  is  less  gibbous,  the  plications 
less  strong,  the  mesial  fold  less  elevated,  and  the  sinus  much 
narrower.  It  also  is  related  to  R.  borealis,  Schloth.  (David- 
son's British  Fossil  Brachiopoda,  No.  iii,  Pt.  vii,  p.  174,  PI.  xxi, 
figs.  14-23),  and  is  distinguished  by  its  smaller  and  rounded 
form,  less  prominent  plications,  and  by  its  surface-markings^ 
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Khynchonella  Stricklandi,  Soirerhy. 

FlaU  26,  Fig%,  34-40. 

Terebratida  StrieJdandi,  J.  deC.  Sow.     Sil.  Syst.,  pi.  13,  fig.  19.     1839. 

Terebratula  erigpata,  Id.,  pi.  12,  fig.  11.     1839. 

Terebratvia  Stricklandi  (Dav).     Bull.  Soc.  Geol.  France,  2d  Ser.,  vol.  v,  p.  329.     1848. 

Hypothyris  Stricklandi  (D'Obbigny).    Podrome,  vol.  i,  p.  37.     1849. 

Hypothyris  ^ricMandi  (McCuy).    Brit  PaL  Foes.,  p.  206.     1855. 

BhynehoneUa  Stricklandi  (Morris).    Catalogue  of  British  Fossils,  p.  146.     1854. 

EhyiichoneUa  Stricklandi  {S/lUTEr).  Siluria,  2d  edit.;  pp.  250,  544,  pi.  22,  fig.  11.    1859. 

Iihynch(yMi:n  StricklandHL,iND»Tnou),   Of  r.  K.  Vet.  Akad.  Forhandl.,  p.  366.    1860. 

Bhynehanella  Tennestteensis  (B(kmbr).  Hali^  Trans.  Alb.  Inst.,  vol.  iv,  p.  228.  Ab- 
stract, p.  34;  May,  1863.  Hall.  Doc.  edit  28th  Rep.  St  Mus.  Nat  Hist.,  pL 
26,  figs.  34-40.    1876. 

Rhynchmella  Stricklandi  f  (Sow.)  Hall.  28th  Rep.  N.  Y.  St  Mus.  Nat  Hist,  Mus. 
edit,  p.  165,  pi.  26,  figs.  34r-40.     1876. 

Compare  Khynchonella  TWitt^sweiuut  R(£MER.  Sil.  Faun.  Westl.  Tenn.,  p.  72,  pi.  5, 
fig.  14.     1860. 

Shell  large,  ovate,  subtrigoual,  very  convex,  sometimes  wider 
than  long,  sides  and  front  rounded.  Dorsal  valve  very  gibbous 
or  ventricose,  slightly  flattened  at  the  umbo;  mesial  fold  wide, 
becoming  very  prominent  as  it  approaches  the  front.  Ventral 
valve  less  convex  than  the  dorsal,  beak  small,  closely  incurved 
over  the  umbo  of  the  opposite  valve;  sinus  wide,  flat,  deep  in 
front. 

Surface  of  each  valve  ornamented  with  from  twentv-five  to 
thirty-four  simple,  angular,  radiating  ribs,  of  which  six  or  eight 
occupy  the  fold  and  sinus. 

The  individuals  belonging  to  this  species  were  originally 
identified  with  R,  Tennesseensh  Roemcr,  a  species  described 
from  the  middle  Silurian  of  Tennessee.  The  specimens  from 
Waldron,  in  their  prevailing  forms,  are  much  larger  than  the 
figures  of  Dr.  Koemer,  and  the  plications  less  angular  than 
represented.  The  species  now  under  consideration  occurs  in 
Tennessee,  but  is  always  smaller,  and  in  that  respect  corre- 
sponds with  the  figures  cited  above.  There  is,  however,  another 
form,  oc(Uirring  with  those  of  the  Tennessee  locality,  which  is 
shorter  and  comparatively  broader,  with  more  angular  plica- 
tions and  abrupt  thread-like  transverse  striie,  a  more  abrupt 
sinus  and  more  acute  beak.  This  form  corresponds  with  the 
figures  of  Dr.  Roemer,  but  it  is  quite  unlike  the  specimens 
from  Waldron. 

A  comparison  of  the  Waldron  specimens,  an<l  of  the  similar 
Tennessee  form,  with  the  figures  of  Mr.  David.^on  in  his  mono- 
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graph  of  the  Fossil  Brachiopoda  of  Great  Britain,  indicates 
the  specific  identity  of  the  specimens  from  these  three  locali- 
ties. The  Waldron  specimens  differ  from  those  of  Dudley, 
England,  in  being  less  gibbous,  proportionally  longer,  the  beak 
slightly  more  extended,  the  ventral  valve  nearly  flat  in  a  trans- 
verse direction  across  the  upper  haif  of  the  shell,  the  plica- 
tions larger  and  more  rounded,  the  sinus  wider  and  less  ab- 
rupt. The  same  differences  are  observed  in  comparison  with 
the  original  figures  of  Sowerby  ^cited  above)  in  the  ^^ Silurian  Sys- 
temy  in  both  the  works  cited,  nowever,  the  figures  agree  much 
more  nearly  with  the  Waldron  specimens  than  those  of  Dr. 
Roemer. 


RHYNCHOTRETA,  Hall. 

Type,  Rhynehonella  euneaia,  Dalman. 

Shell  triangular,  surface  with  angular  plications.  Ventral 
beak  straight,  produced  beyond  the  dorsal  beak,  extremity  per- 
forate, the  foramen  with  an  elevated  margin;  space  between 
the  foramen  and  hinge-line  occupied  by  a  deltidium  in  two 
pieces,  being  divided  by  a  longitudinal  suture,  and  transversely 
striated.  Valves  articulated  by  two  slender  curving  teeth,  pro- 
ceeding from  a  broad  curving  hinge-plate  in  the  ventral  valve, 
which  fit  into  corresponding  sockets  in  the  dorsal  valve. 
Crurse  rising  from  near  the  dorsal  beak,  and  curving  into  the 
ventral  cavity,  and  thence  recurved  towards  the  dorsal  side, 
and  probably  uniting,  as  shown  in  figure  4,  p.  310.  Structure 
fibrous  and  apparently  very  minutely  punctate. 

The  Rhynehonella  cuneata  of  Dalman  has  been  retained  under 
that  genus  by  nearly  all  authors.  In  1859,  Salter  referred  the 
species  to  Retzia.  An  examination  of  specimens  in  1863  for 
the  4th  vol.  Pal.  N.  Y.,  revealed  no  satisfactory  evidence  of 
punctate  structure,  or  internal  crurse  or  spires;  and  it  was  still 
continued  under  Rhynciionella.  The  collections  from  Wal- 
dron have  shown  the  punctate  texture  of  the  shell,  and  the 
existence  of  long  curving  crurye,  which  are  unlike  any  feature 
known  in  ])ala^ozoic  Rhynx^honella,  and  assimilate  this  fossil 
to  the  TerobratulidiB. 

This  form  is  not  congeneric  with  Retzia  Adrienij  and  can  not 
properly  be  referred  to  that  genus,  though  approaching  in  ex- 
ternal characters  to  R.ferita,  which  is  represented  as  possessing 
internal  spires.     It  becomes  necessary,  therefore,  to  character- 
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ize  it  as  a  distinct  genus,  for  which  is  proposed  the  name 
Rhynchotreta.  The  accompanying  figures  illustrate  its  princi- 
pal features. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


Fig.  1.    Dorsal  view,  Rhowing  extent  and  divergence  of  the  crural  processes  c, 
and  one  of  the  articulations  of  the  ventral  valve  L 

Fig.  2.    Lateral  view,  showing  curvature  and  direction  of  crural  processes. 

Fig.  3.    Enlar|;ement  to  four  diameters  of  the  beak,  showing  the  characters  of  the 
deltidium  and  foramen. 

Fig.  4.     Interior  of  ventral  valve  and  a  portion  of  the  dorsal  valve,  showing  the 
attachment  of  the  cruras. 

c.    Crura?  united  by  a  loop. 

p.    Hinge-plate,  or  pedicle  sheath. 

t.     Articulations. 

The  additional  features  of  the  loop  represented  in  thin  figure  have  not,  as  yet, 
been  satisfactorily  determined ;  all  the  positive  evidence  indicates  this  to  be  the 
arrangement  and  development  of  the  parts  shown  in  figs.  1  and  2. 


Rhynchotreta  cuneata,  var.  Americana,  HalL 

Plate  25,  Figs,  29-38. 

Bhynchotreia  cuneata^  var.  Americana^  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist; 
Mus.  edit.,  p.  167,  pi.  25,  figs.  29-3^    1879. 

Shell  triangular,  cuneiform,  longer  than  wide,  greatest  width 
near  the  front,  and  tapering  posteriorly  into  an  angular  beak. 
Valves  moderately  convex,  the  dorsal  sometimes  gibbous;  ven- 
tral beak  elongated,  foramen  subcircular,  formed  by  the  ex- 
tremity of  the  beak  and  a  portion  of  the  area  below,  which  is 
separated  from  the  hinge-line  by  a  deltidium  in  two  pieces; 
sides  of  the  beak  compressed,  flat  or  concave.  Sinus  wide, 
deep  or  shallow,  according  to  the  development  of  the  shell, 
commencing  at  one-third  the  length  of  the  shell  from  the  beak, 
and  becoming  very  conspicuous  in  front.  Dorsal  valve  the 
more  convex,  the  mesial  fold  beginning  as  a  depression  just 
below  the  beak,  and  becoming  very  prominent  on  the  lower 
half  of  the  shell.  Surface  marked  by  nine  or  ten  strong 
angular  plications  on  each  valve,  of  which  three  are  depressed 
in  the  sinus,  and  four  are  elevated  on  the  mesial  fold — the  two 
central  ones  being  much  the  more  prominent;  the  plications  are 
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crossed  by  numerous  regular,  fine  thread-like  striee.     The  entire 
surface  is  minutely  papillose. 

This  species  is  very  common  in  the  Waldron  locality.  The 
specimens  are  larger  and  in  a  better  state  of  preservation  than 
is  usual  in  the  New  York  localities. 

Compared  with  its  European  congener,  the  American  form  is 
a  more  robust  and  larger  shell,  the  surface  marked  by  fewer  and 
much  stronger  plications ;  while  the  transverse  strise  are  a  little 
finer  and  less  distant,  and  the  sinus  is  much  deeper  and  more 
abrupt. 

Specimens  from  Waldron  Indiana,  from  New  York  and  from 
Dudley,  England,  have  been  cut  on  the  dorsal  side,  and  all 
show  the  crural  processes,  as  in  figure  1  of  the  accompanying 
illustrations. 

ANASTROPHIA,  Hall 
Anastrophia  intbrnascens.  Hall, 

PtaU  26,  Figa.  41-49. 

Compare  Atrypa  interplieata  (Sow.)     Hall.     Pal.  N.  Y.,  vol.  ii,  p.  275,  pi.  57,  figs. 
2a,  2g.   Not  Terebraiula  interpiioata  (Sow.)    Murch.   Sil.  Syst.,  p.  631,  pi.  13,  fig.  28. 

Compare  Atrypa  brevirostrisf  (Sow.)     Hall.     Pal.  N.  Y.,  vol.  ii,  p.  278,  pi.  58,  figs, 
la,  1/.     Not  Thebratula  hrevirosHa  (Sow.)    Murch.  Sil.  Syst.,  p. 631,  pi.  13,  fig.  23. 

Compare  Peatamerm  Vemeuili,  Hall.   Pal.  N.  Y.,  vol.  iii,  p.  260,  pi.  48,  figs,  la,  ly. 

Compare  Anastrophia  Vemeuili^  Hall.     Pal.  N.  Y  ,  vol.  iv,  p.  374. 

Compare  Brachymerus,  SiiALER.     Bull.  Mus.  Comp.  Zool,  vol.  i.     1865. 

Anastrophia  VemeuUi,  Hall.    Doc.  edit.  28th  Rep.  St.  Mus.  Nat.  Hist.    Explanation  . 
of  pi.  26,  figs.  41,  49.     1876. 

ATiastrophia  inta^taseensy  Hall.     28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit,  p. 
168.  pi.  26,  figs.  41-49.    1879. 

Shell  transversely  subelliptical,  ovoid  or  subglobose  in  dif- 
ferent stages  of  growth,  the  proportions  of  length  and  width 
being  sometimes  nearly  equal.  Valves  of  young  specimens 
nearly  equ^l  in  convexity;  in  older  ones  the  dorsal  valve  be- 
comes the  more  gibbous. 

Ventral  valve  moderately  convex  in  young  or  medium-sized 
specimens,  and  gibbous  in  the  upper  part  in  older  specimens; 
the  anterior  portion  depressed  and  marked  by  a  broad  unde- 
fined sinus;  beak  short,  acute,  closely  incurved  over  the  umbo 
of  the  opposite  valve;  area  small,  short  and  sharply  defined. 
Dorsal  valve  gibbous,  and  in  old  individuals  the  umbo  projects 
beyond  the  beak  of  the  ventral  valve,  with  the  apex  incurved 
beneath  the  beak  of  the  latter;  central  portion  of  the  valve  to- 
ward the  front  more  elevated,  and  sometimes  presenting  a 
broad  undefined  mesial  fold. 
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Surface  plications  abruptly  elevated,  rounded,  angular  or 
subangular,  becoming  depressed  and  sometimes  obsolete  on  the 
cardinal  slopes,  usually  simple,  enlarging  toward  the  front  of 
the  shell,  rarely  bifurcating  or  with  an  intercalated  one  on  the 
middle  of , the  shell,  but  bifurcating  or  intercalating  in  a  re- 
markable manner  on  the  sides,  where  the  folds  bend  abruptly 
outwards  to  the  cardino-lateral  margins;  plications  crossed  by 
arching  imbricating  stripe  of  gro^\i:h,  which  are  sometimes  very 
conspicuous. 

The  individuals  of  this  species  measure  from  eleven  to  seven- 
teen millimeters  in  length,  from  12  to  19  mm.  in  width,  and  9 
to  12  mm.  in  depth. 

This  form  from  the  Waldron  localitv,  differs  from  the  An- 
oMrophln  (Afn/pr/)  interplicafa^  ut  cit.  of  the  ^Niagara  group  of 
New  York  in  its  larger  growth,  with  more  rounded  or  less 
angular  plications,  and  in  being  almost  free  from  intercalated 
plications,  which  are  constant  and  characteristic  in  that  species, 
and  in  having  no  defined  mesial  sinus,  which  is  always  a  feature 
in  the  New  York  form.  Similar  features  are  described  as  char- 
act<*riHtic  of  ^.  brevirostris.  It  is  quite  probable  that  these  New 
York  forms,  which  are  described  as  two  species,  are  in  reality 
but  varieties  of  the  same. 

Noting  these  differences  between  the  New  York  specimens 
and  those  from  Waldron,  the  latter  was  oris^inally  (Transactions 
Albany  Institute^  Vol.  IV,  p.  227),  indicated  as  more  nearly  ap- 
proaching to  A.  Verneuili,  from  the  Lower  Helderberff  group 
in  New  iLork.  They,  however,  present  several  marked  differ- 
ences; this  form  is  smaller,  more  rounded  and  less  ventricose; 
the  umbones  less  prominent  and  not  so  closely  incurved;  the 
ninus  rounded  and  undefined,  never  deep  nor  angular;  the  pli- 
cations more  rounded,  generally  continuous  to  the  beaks,  and 
occasionally  increasing  by  implantation  or  bifurca^on,  while 
the  latter  is  a  constant  character  in  A.  VerneuUi, 

EICHWALDIA,  Billings. 

ElCHWALDIA    RETICULATA,    Hall. 
Plate  26,  Figs.  50-54. 

HynrJu/MUa  reticulata  f  Hall.     Trans.  Alb.  Inst.,  vol.  iv,  p.  217.     Abstract,  p.  23. 
*  Mav,  186^. 

EirhifMm  rftiettlatfi,  Hall.     20th  Rep.  St.  Cab.  Nat.  Hist,  p.  275.     1867. 

fCirhfMw  r^tintlntn,  Hall.     28th  Rep.  N.  Y.  St.  Mur.  Nat,  Hist,;  Mus.  edit.,  p.  169, 
pi.  Jfi,  figw.  .00-54.     1879. 

Shell  varying  from  elongate-triangular  to  transversely  ellip- 
tical,  gibbous    in   the    upper   part,  more   attenuate   in   front, 
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cardinal  slopes  flattened  in  most  specimens,  sometimes  rounded. 
Ventral  beak  small,  acute,  flattened  on  the  back,  and  closely 
incurved ;  the  front  half  of  the  ventral  valve  ma^rked  by  a  broad, 
shallow,  sometimes  undefined  sinus.  Dorsal  valve  usually.morc 
ventricose,  beak  obtusely  pointed  and  strongly  incurved,  a  low, 
broad,  scarcely  defined  mesial  elevation  marks  the  center  and 
often  occupies  nearly  oAe-third  the  entire  width  of  the  valve; 
often  this  fold  is  obsolete,  leaving  the  valve  regularly  arcuate 
from  side  to  side,  while  in  other  specimens  the  borders  are 
depressed  and  the  shell  flattened  in  front. 

Surface  of  the  shell,  except  a  small  space  on  the  umbo  of  the 
ventral  valve,  covered  by  a  finely  reticulate  marking,  with 
elongate,  generally  hexagonal  pits  or  openings,  with  thin  and 
sharp  ridges  between ;  these  markings  vary  in  different  speci- 
mens, and  also  on  different  parts  of  the  same  individual,  being 
generally  finest  on  the  cardinal  slopes.  The  small  triangular 
space  near  the.  ventral  beak,  which  is  destitute  of  marking,  has 
the  appearance  of  having  been  exfoliated,  but  since  this  is  an 
invariable  character  in  all  the  individuals  examined,  varying  in 
size  with  the  size  of  the  shell,  it  is  probably  dependent  upon 
organic  causes. 

This  species  resembles  Eichwaldia  coralifera,  Pal.  N.  Y.,  Vol. 
II,  p.  281,  but  differs  in  being  much  broader  and  less  ventricose, 
and  also  in  the  greater  breadth  and  less  prominence  of  the 
mesial  fold. 


LAMELLIBRANCHIATA, 

AMPHICCELIA,  Hall. 
Amphic(elia  Leidyi,  JHaU. 

PUxU  28,  Fig.  1  and  Fig.  2? 

Amphicodia  Leidyi^  Hall.    20th  Rep.  St.  Cab.  Nat.  Hist.,  p.  339,  pi.  14,  figs,  13-15. 
Rev.  edit.,  p.*  387. 

Amphicfplia  Leid}fi,  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  Muh.  edit.,  p.  171, 
pi.  27,  fig.  1  and  2?    1879. 

The  specimens  from  Waldron,  which  are  referred  to  this 
species,  are  in  the  condition  of  casts  of  the  interior,  and  are 
more  or  less  flattened  in  the  soft  shales.     The  fossil  preserves 
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the  usual  rhomboidal  form  of  the  species;  the  beak  is  much 
elevated,  and  this  feature,  in  the  specimen  fig.  1,  is.  apparently 
increased  by  the  pressure  to  which  the  shell  has  been  subjected. 
The  hinffe-line  is  more  oblique  than  in  the  typical  forms  of  the 
species,  but  this  may  be  due  to  pressure. 

The  casts  preserve  some  remains  of  concentric  strise,  but 
there  is  no  evidence  of  the  fine  radiating  strise  which  are  char- 
acteristic of  the  genus.  The  length  of  the  shell  is  equal  to  the 
height,  as  shown  in  specimens  from  other  localities. 

The  specimen  fig.  2,  has  a  length  greater  than  the  height, 
the  beak  is  less  elevated  and  at  a  greater  distance  from  the 
anterior  margin,  giving  a  more  equilateral  aspect  to  the  fossil. 
This  may  be  a  distinct  species,  but  owing  to  the  condition  in 
which  the  specimens  occur,  it  would  be  impossible  to  indicate 
specific  characters  beyond  the  general  form  of  the  shell. 

Almost  all  the  specimens  of  Lamcllibranchiata  from  the 
Waldron  locality  are  in  the  condition  of  casts  of  the  interior, 
the  shell  having  been  dissolved,  w^hile  the  shaly  material,  with 
which  it  was  filled,  preserves  the  characters  in  a  very  imper- 
fect manner. 


Ambonyciiia  acutirostra,  Hall, 

Plate  27,  Figs,  28,  29. 

Ambonychia  aciUirofAra^  Hall.    20th  Rep.  St.  Mus.  Nat.  Hist.,  p.  336,  pi.  14,  fig.  2. 

1867 ;  Rev.  edit.,  p.  383. 
Ambonychia  acutirostra^  Hall.     Under  reference  to  Sagautia  elegant.    Doc.  edit.  28th 

Rep.  St.  MuR.  Nat.  Hist.     Explanation  of  pi.  7,  fig.  12.     1876.    Mus.  edit.,  p. 

171.     1879. 

Shell  narrow  ovate,  subequiluteral,  length  nearly  twice  the 
width  ;  valves  moderately  convex,  sloping  very  abruptly  to  the 
anterior  margins ;  posterior  margins  flattened  ;  beak  acute,  not 
elevated,  projecting  beyond  the  cardinal  margin  ;  cardinal  line 
straight.  Substance  of  shell  very  thin,  showing  lamellose  lines 
of  growth ;  margin  depressed,  crenulated  from  the  impression 
of  the  surface  strise. 

Most  of  the  specimens  are  obscure  casts  of  the  interior,  and 
present  few  characters  beyond  the  general  form. 

Compared  with  A,  aphva^  Hall,  a  species  with  which  it  is 
associated  in  Wisconsin  and  Illinois,  it  is  longer,  with  the  beaks 
more  elongate  and  attenuate.  In  many  respects  it  resembles 
the  Myalina  mytilifornnSy  Hall,  of  the  Clinton  group  (Pal.  iN". 
Y.,  Vol.  II,  p.  100) ;  but  it  is  proportionately  wider,  and  the 
beaks  more  attenuate. 
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MODIOLOPSIS,  Hall. 

MODIOLOPSIS   PERLATU8,   Hall. 
FfcUe  28,  Figs.  3,  4. 

Modiohpsis  perlatuSf  Hall.    Doc.  edit.  28th  Rep.  St.  Mus.  Nat.  Hist.    Explana- 
tion of  pi.  27,  figs.  3,  4.    1876.    Mus.  edit.,  p.  172.    1879. 

Shell  ovate,  moderately  convex,  the  greatest  convexity  a  little 
anterior  to  the  middle  of  the  shell.  Beaks  slightly  elevated 
above  the  hinge-line  and  scarcely  more  than  one-fifth  the  length 
of  the  shell  from  the  anterior  end,  the  greatest  width  of  the 
shell  about  midway  between  the  beak  and  the  posterior 
extremity.  The  straight  hinge-line  extends  about  half  the 
distance  from  the  beak  to  the  posterior  extremity,  thence  curv- 
ing into  the  posterior  slope.  Basal  margin  a  little  contracted 
immediately  below  the  beak,  and  thence  curving  into  the 
broadly  rounded  posterior  extremity.  Surface  marked  by  fine 
lines  of  growth  with  a  few  stronger  undulations. 

Length  of  the  shell  three  and  a  half  centimeters ;  wddth  two 
and  a  half  centimeters. 

This  shell  differs  from  characteristic  forms  of  M.  subalatus  in 
the  more  ascending  direction  of  the  hinge-line  from  the  beak, 
the  broader  and  more  regularly  rounded  posterior  extremity, 
and  the  lesser  constriction  of  the  basal  margin  beneath  the 
beak. 

MODIOLOPSIS  SUBALATUS,  Holl. 
BaU  28,  Fig9,  5,  6. 

Afoflvdopsis  mbalattuiy  Hall.    Pal.  N.  Y.,  vol.  ii,  p.  84,  pi.  27,  figs.  5  and  6.    1862. 
Modiol'mu  mhalatus^  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit.,  p.  173, 
pi.  27,  fig8.  5,  6.     1879. 

Shell  rhomboidal  ovate,  the  proportions  of  length  and  breadth 
varying  in  different  individuals,  one  of  the  specimens  figured 
having  a  length  once  and  three-fourths  as  great  as  the  width, 
while  the  other  is  less  than  once  and  a  half  as  long  as  wide. 
Ilinge-line  equaling  or  greater  than  one-half  the  length  of  the 
shell;  umbo  prominent,  beak  moderately  elevated  above  the 
cardinal  line;  posterior  side  broadly  rounded  and  subalate 
above;  anterior  side  narrow,  rounded  or  subacute;  basal  mar- 
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gin  anterior  to  the  center,  and  nearly  beneath  the  beak,  more 
or  less  distinctly  arcuate.  Surface  marked  by  fine  concentric 
lines  of  growth. 

Length  of  shell  thirty-one  to  thirty-seven  millimeters;  great- 
est width  22  to  23  mm. 

■ 

The  specimens  from  Waldron  are  much  larger  than  those 
known  in  New  York,  but  they  are  in  other  respects  similar. 
Without  a  greater  amount  of  material  for  comparison,  a  special 
specific  distinction  is  not  warranted. 

MYTILARCA,  Hall 
Mytilarca  sigilla,  HaU. 

Plate  28,  Fig,  10. 

MytilanxL  sigiUay  Hall.     Doc.  edit.  28th  Rep.  St.  Mus.  Nat.  Hist.    Explanation  of 
pi.  28,  fig.  10.    1876.    Mu8.  edit,  p.  174.    1876. 

Body  of  the  shell  ovate-acute,  broadly  rounded  at  the  base 
alate  posteriorly;  hinge  line  oblique.  Length  sixteen  milli- 
meters. 

The  specimen  is  a  cast  of  the  interior,  and  the  surface-mark- 
ings are  unknown. 

PTERIXEA,  Golflfuss. 
I^terinea  krisa,  Hall, 

Plate  27,  Fifjs.  24,  25  ;  Plate  28,  Figs.  7-9. 

Plerinea  brisoy  llAhJ..    20th  Rep.  St.  Cab.  Nat.  Hist.,  p.  337,  pi.  14,  fig.  1.    1867.    Rev. 
edit.,  p.  384.     1870. 

Plerinea  6n,«a,  Hall.     28th  Rep.  N.  Y.  St.  Mua.  Nat.  Hist.;  Mu8.  edit.,  p.  173, pi.  27, 
figs.  7-0.     1879. 

Compare  Amcula  emueeratay  (Conk.)     Hall.     Pal.  N.  Y.,  vol.  ii,  p.  282,  pi.  59,  tigs, 
la-le.     1852. 

Compare  Amhonyrhia  (Pterinea)  s^r/orcos^ato,  McChesney.     New.  Pal.  Foss.,  p.  88,  pi. 
9,  fig.  4;  and  TraiiB.  Chic.  Acad.  Sci.,  vol.  i,  p.  88,  pi.  9,  fig.  4.     1869. 

Body  of  shell  (left  valve)  obliquely  subovatc,  extremely  in- 
equilateral ;  anterior  wing  moderately  extended  and  strongly 
sinuate  at  its  junction  with  the  body;  posterior  wing  not  ex- 
tending as  far  as  the  posterior  extremity  of  the  shell:  umbo 
prominent,  beak  rising  a  little  above  the  hinge-line;  muscular 
impression  in  right  valve  large  and  nearly  round,  near  the 
middle  of  the  length  of  the  shell.  In  the  casts,  beneath  or  just 
anterior  to  the  beak,  there  is  one  short  curving  dental  pit,  with 


PALEONTOLOGY.  317 


a  smaller  accessory  one.  This  is  a  feature  not  observed  in  the 
Waldron  specimens,  which  are  usually  found  as  the  exteriors 
and  often  as  imperfect  interiors  of  the  valves ;  the  few  casts 
which  have  been  observed  from  this  locality,  do  not  show  the 
muscular  marking. 

Surface  marked  by  strong  radiating  and  concentric  strise, 
with  broad,  little  elevated,  radiating  ribs.  The  concentric 
strise  of  growth  are  produced  into  prominent,  recurving,  fim- 
briated laminse,  the  fimbrife  being  infolded  at  their  ma'rgins 
and  bending  backward  in  the  form  of  long,  hollow,  semicylin- 
drical  spines,  leaving  a  broad  sinus  between,  in  the  bottom  of 
which  is  a  shorter  spine.  The  younger  specimens,  as  usually 
preserved,  present  simple  fimbriated  lamellse. 

GONIOPHORA,  Phillips. 

GONIOPHORA   SPEOIOSA,  UolL 
Plate  27,  Figs.  26,  i7. 
Gcniophora  upeciota,  Hall.    Trans.  Alb.  Inst.,  vol.  x.     Abstract,  p.  17.     1879. 

Shell  subrhomboidal,  a  little  more  than  twice  as  long  as  wide; 
hinge-line  two-thirds  the  length  of  the  shell;  anterior  extremity 
somewhat  obliquely  truncated ;  a  prominent  angulation  extend- 
ing from  the  beak  to  the  posterior  basal  margin.  Surface 
marked  by  striie  of  growth  which  are  parallel  to  the  margins  of 
the  shell,  being  gently  curved  below  the  carination,  and  above 
it  turning  forward  parallel  to  the  truncate  posterior  margin. 
Length  of  specimen  eighteen  millimeters. 

CYPRICARDINIA,  Hall. 
Cypricardinia  arata,  JHall^ 

Plate  27,  J^^.  23. 

Cyprimrdinia  urota,  Hall.     20th  Rep.  St.  Nat.  Hist.,  p.  337,  plate  14,  fig.  6.     1867. 
Ki-v.  edit.,  p.  385.     1870. 

Oifpricardinia  arata ,  Hall.     28th   Rep.  N.  Y.  St.  Mus.  Nat.  Hist.;  Mus.  edit.,  p.  174. 
1879. 

Compare  Cttprmirdinia  whovaUi^  MiLLER  &  Dyer.    Contributions   to   Palaeontol- 
ogy, No.' 2,  1878. 

Shell  subovate,  varying  from  moderately  to  extremely  gib- 
bons, slightly  alate  at  the  postero-cardinal  margin ;  beaks  near 
the  anterior  end,  which  is  short  and  rounded.  Surface  marked 
by  strong  concentric  lamellose  ridges. 
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In  form,  this  species  resembles  Modiolopsis  (Oypricardinia) 
undulostriata  of  the  Niagara  shale  of  New  York ;  but  the  con- 
centric ridges  are  stronger,  and  the  fine  undulating  strise  are 
not  visible  in  any  of  the  western  specimens. 

The  specimens  from  Waldron  present  no  marks  of  specific 
distinction  from  those  of  the  Niagara  limestone  of  Wisconsin. 


GASTEROPODA. 

PLATTOSTOMA,  Conrad. 

Platyostoma  Niagarense,  HaU. 

Bale  29,  Ftgt,  1-12 ;  Plate  30,  FKgi,  1-16. 

Flat^astoma  NiagcwemUj  Hall.    Pal.  N.  Y.,  vol.  ii,  p.  287,  pi.  60,  figs,  lo-lr.     1862. 
JPlatyosUma  Ntagartnat,  Hall.    28th  Rep.  N.  Y.  St  Mus.  Nat  Hist;  Mas,  edit.,  p. 
175,  pi.  28,  figs.  1-12;  pi.  29,  figs.  1-16.     1879. 

Shell  ovoid  or  subglobose,  volutions  three  to  four,  the  last 
one  very  ventricose,  spire  varying  from  the  plane  of  the  outer 
volution  to  an  elevation  of  one-fifth  or  one-fourth  the  height 
of  the  shell  above. 

Apex  minute,  somewhat  rapidly  expanding,  the  first  two 
volutions  usually  symmetrical ;  the  outer  volution  often  unsym- 
metrical,  very  ventricose  and  regularly  rounded  upon  the  back, 
but  not  unfrequently  extended  and  becoming  free  toward  the 
aperture,  and  marked  on  the  upper  or  lower  side,  or  upon  both, 
by  a  groove,  along  which  the  striae  are  abruptly  bent,  indicating 
a  sinus  in  the  peristome  during  some  period  of  its  growth; 
peristome  entire  or  undulated,  sometimes  distinctly  notched  in 
the  margin,  free  or  adhering  on  the  columellar  side  and  some- 
times expanded  and  presenting  a  thickened  callosity  or  colum- 
ellar lip. 

Surface  marked  by  fine  undulating  striae  of  growth,  which 
sometimes  become  lamellose.  In  well-preserved  specimens, 
finer  revolving  striae  cancellate  the  striae  of  growth,  and  some- 
times the  surface  is  marked  by  revolving  ridges. 

The  principal  varieties  of  form  and  mode  of  growth  are 
illustrated  on  plates  29  and  30.  The  large  collections  present 
numerous  intermediate  forms  and  varieties  of  surface-marking. 
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Platyostoma  plebbium,  Hall. 

Bate  29,  Figs,  14,  15. 

Platyostoma  pttbiay  Hall.     Doc.  edit.  28th  Rep.  St.  Mus.  Nat.  Hist.    Explanation 

•  of  pi.  28,  figs.  14,  15.     1876. 
PlatyoHtonia  pteUiurrif  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist,  Mu8.edit.,  p.  175, 
pi.  28,  figs.  14,  15.     1879. 

Shell  dextral,  conical;  volutions  four,  very  convex,  gradually 
increasing  in  size  from  the  apex,  the  last  volution  free  for  a 
short  distance  abov^e  the  aperture,  the  back  sometimes  flat- 
tened; aperture  broadly  elliptical,  opening  nearly  parallel  to 
the  axis  of  the  shell,  without  proper  umbilicus;  suture-line 
deeply  impressed,  leaving  more  than  three-fourths  of  the 
height  of  the  volution  exposed. 

Surface  marked  by  fine  transverse  striae  of  growth,  which 
are  usually  quite  regular,  but  sometimes  abruptly  arching  for- 
ward on  the  middle  of  the  last  volution,  and  receding  above 
and  below,  in  conformity  to  sinuosities  in  the  lip. 

This  species  is  distinguished  from  P.  Niagarense  by  the  more 
elevated  spire,  and  by  the  form  and  relative  position  of  the 
aperture.  The  surface-markings  are  also  usually  finer  than  in 
that  species. 

STROrHOSTYLUS,  Hall. 
Strophostylus  cyclostomus.  Hall. 

Bale  31,  Ft>.  1-13. 

Strophot^tyluR  cyclostomus,  Hall.    Trans.  Alb.  Inst.,  vol.  iv,  p.  218.     Abstract,  p.  24 ; 
May,  1863. 

StrophoHtylus  cychtstomMy  Hall.      28th  Rep.  N.  Y.  St.  Mus.  Nat  Hist ;  Mus.  edit., 
p.  17G,  pi.  30,  tigs.  1-13.     1879. 

Shell  subglobose  or  transversely  broad  oval.  Spire  moder- 
ately elevated ;  volutions  about  four,  rounded,  the  last  one 
extremely  ventricose  and  very  much  extended  on  the  upper 
side  and  at  the  sutural  margin.  Aperture  circular  or  subcircu- 
lar,  very  oblique  to  the  axis;  peristome  thin,  entire,  without 
sinus  or  emargination,  spreading  over  the  surface  of  the  next 
volution,  rarely  leaving  a  slight  umbilicus.  Columellar  lip 
grooved  in  the  lower  part,  with  a  rather  strong  spiral  fold  at 
about  one-third  the  diameter  from  the  lower  side  of  the  aper- 
ture.    Suture  not  canaliculate. 
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Surface  marked  by  strong,  crowded  lamellose  stri®  of  growth 
parallel  to  the  margin  of  the  aperture,  and  by  much  finer  re- 
volving, undulating  lines,  producing  a  finely  cancellate  structure 
in  well-preserved  specimens. 

This  species,  in  the  elevation  of  the  spire,  differs  from  any 
other  described  form  of  the  genus,  except  S.  elegans  of  the 
Lower  Ilelderberg,  and  from  that  one  in  being  more  ventrieose 
and  more  oblique. 

Stropiiostylus  cyclostomus,  var.  disjunctus,  HuU. 

FlaU  31,  Figs,  14  and  13. 

Strophostybis  cyriwtonnmf  Hall.  Doc.  edit.,  28th  Bep.  St  Mus.  Nat.  Hist.  Explan- 
ation of  pi.  30,  fig».  14,  15.     1876. 

Strophosiylas  cydosUnnus^  var.  disjundunj  Hall.  28th  Bep.  N.  Y.  St.  Mus.  Nat. 
Hist.;  Mus.  edit.,  p.  177,  pi.  30,  figs.  14,  15.     1879. 

The  earlier  volutions  of  this  fossil  have  the  characters  of 
form  and  surface-markings  of  S.  cyclost077}}is ;  but  the  last  volu- 
tion is  less  expanded,  and  becomes  entirely  disjoined  toward 
the  aperture,  preserving  no  evidence  of  columellar  lip  or  thick- 
ening of  the  peristome. 

The  surface-markings  are  characteristics  of  the  genus. 

LOXONEMA  ? 


Loxmenui f     Hall.     TraiiK.  Alb.  Inst,  vol.  x.     Abstract,  p.  17,  1879. 

Compare  Ijiionema  leda^  Hall.     20th  Rep.  St.  Mua.  Nat.  Hist.,  p.  346.     1867. 

Several  sj^peciinens  referred  to  this  genus  have  been  observed, 
consisting  entirely  of  casts  of  the  interior.  They  do  not  pos- 
sess sufficiently  well  defined  characters  to  designate  them  as  a 
species  or  to  refer  them  to  any  described  form. 

EELLEROrilON,  Montfort 
Bellerophon  tuber,  ITalL 

Plate  31,  Fifjs.  19,  20 ;  Flair  33,  Fig.  6. 

BflWnphim  tnh^r,  Hall.     Doc.  edit.  28th  Rej).  St.  Miia.  Nat.  Hist.     Explanation  of 
pi.  30,  figs.  19,  20.     1876.     Mus.  edit.,  p.  177.     1879. 

Shell  convolute,  subglobose,  height  and  width  about  equal. 
Aperture  expanded,  broadly  reniform,  bilobate,  with  a  broad 
sinus  on  the  dorsal  margin.  Dorsum  subcarinate  toward  the 
aperture. 
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Surface  marked  by  fine  strise  parallel  to  the  lines  of  growth, 
commencing  at  the  umbilicua  and  curving  broadly  over  the 
fiide  of  the  shell,  and  somewhat  abruptly  recurved  on  the 
dorsum. 

This  species  is  the  only  Bellerophon  proper  which  has  come 
under  observation  from  the  Niagara  group.  The  specimens  of 
this  species  from  Waldron  are  very  imperfect,  all  of  them 
having  been  macerated,  and  usually  deprived  of  the  shell.  The 
example  figured  is  less  expanded  than  some  others,  from  later 
collections,  which  are  likewise  distinctly  carinate  on  the  dorsum 
near  the  aperture. 

CYRTOLITES,  Conrad. 
Cyrtolites  sinuosus,  Hall, 

Plate  31,  Figs,  16,  18. 

CyrlolUes  sinuosus,  Hall.      Doc.  edit.  28th  Rep.  St.  Mua.  Nat.  Hist.     Explanation 
of  pi.  30,  figs.  16-18.     1876.     Mus.  edit.,  p.  178.     1879. 

Shell  convolute,  vohitions  in  the  same  plane,  contiguous. 
Body  of  the  shell  strongly  lobed,  the  dorsum  being  separated 
from  the  lateral  portions  of  the  shell  by  a  distinct  groove  or 
sinus  on  each  side.  Aperture  elongate,  subquadrate,  auricu- 
late  at  the  sides,  and  the  peristome  deeply  sinuated  in  front. 

The  specimens  of  this  species  are  casts  of  the  interior,  and 
the  surface-markings  are  unknown.  This  form  may  be  com- 
pared with  Bucanift  (rilohafa,  of  the  Medina  Sanastone  and 
Clinton  grouji,  but  it  is  less  gibbous,  more  abruptly  trilobate, 
and  is  marked  by  a  deep  abrupt  sinus  in  the  anterior  margin  of 
the  poristoiue — a  feature  not  known  in  that  species. 


PTEROPODA. 
C^ONULARIA,  3Iiller. 

COXULARIA    INFREQUENS,    Hall. 
Hate  33,  Fig.  7. 
Conuhu'ia  iuji'^'qtieiuiy  Hall.     Trans.  Alb.  Inst.,  vol.  x.     Abstract,  p.  17.     1879. 

Cone  strong,  marked  by  prominent  transverse  ridges,  with 
intermediate  furrows,  which  are  gently  curved;  ridges  crossed 
by  numerous  strong  nodes,  which  are  slightly  elongate  in  a  di- 
rection transverse  to  the  ridges,  and  perceptibly  wider  at  their 
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lower  extremities ;  about  ten  of  these  nodes  in  the  space  of  four 
millimeters  in  the  line  of  the  ridges.  The  intermediate  fur- 
rows are  marked  by  one  or  two  longitudinal  striae. 

This  species  is  larger  and  the  surface-markings  coarser  than 
C.  Niagarensis.  In  general  aspect  and  surface-marking  it  may 
be  compared  with  C  longa  and  C  lata^  but  the  cone  has  appar- 
ently been  wider  than  the  first  of  these  and  not  so  expanded ^as 
the  last.     No  entire  individual  has  been  seen. 

COLEOLUS,  Hall 

COLEOLUS  SPINULUS,  Hall. 
Plate  33,  Mg,  8. 
Coleolw  fpintUuSf  Hall.    Trans.  Alb.  Inst.,  vol.  z.    Abstract,  p.  18.    1879. 

Form  a  very  slender,  elongate  cone,  slightly  curving  near  the 
apex.  Section  circular.  Length  from  two  to  eight  millimeters. 
Surface  ornamented  by  fine,  sharp,  annulating,  regular  striae, 
fifteen  to  twenty  in  the  space  of  1  mm. 

This  is  the  only  species  yet  described  from  Silurian  rocks. 
Specimens  are  found  in  considerable  numbers  in  the  softer  por- 
tions of  the  shale  associated  with  Leperditia,  Beyrichia,  and 
other  minute  forms  which  are  obliterated  in  the  cQarser  or  pyri- 
tiferous  shales. 

The  specimens  are  very  much  smaller  than  those  of  any 
species  of  this  genus  yet  described.  C  tennicmctum  and  CL 
adculum  from  the  Hamilton  group  of  New  York,  reach  a  length 
of  75  mm. 


CEPHALOPODA. 

ORTHOCERAS,  Breynins. 
Orthoceras  simulator,  Hall. 

rtate  28,  Figs.  11,  12/   Plate  33,  Figs.  1,  2. 

Orthoceras  simuiatoTf  Hall.     Doc.  edit.  28th  Bep.  St.  Mus.  Nat.  Hist.     Explanation 
of  pi.  28,  figs.  11,  12.     1876.     Mus.  edit.,  p.  179.     1879. 

Shell  cylindrical,  gradually  enlarging,  siphuncle  subcentral; 
septa  distant  from  each  other  about  one-fourth  of  the  diameter 
of  the  shell,  from  three  to  four  in  the  space  of  fourteen  milli- 
meters. 
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Surface  finely  striated  transversely. 

The  diameter  of  the  largest  specimen  observed  is  25  mm. 

The  specimens  are  frequently  flattened  and  in  a  very  bad  con- 
dition of  preservation,  t-ne  shell  being  entirely  destroyed,  and 
usually  the  septa  are  obliterated. 


Orthoceras  mbdullare,  Halt. 

OrthoceriM  meduUare^  Hall.     Rep.  Prog.  G^l.  Surv.  Wis.     1860. 
Orthoceras  tiricdineaium^  McCiiKSNEY.     New  Pal.  Fosb.  p.  94.     1861.  ' 

Shell  circular  in  its  transverse  diameter,  often  a  little  com- 
pressed, regularly  and  gradually  enlarging  to  the  aperture. 
Septa  distant  nearly  half  the  diameter  of  the  tube,  but  subject 
to  considerable  variation  in  the  same  individual,  so  that  nearly 
three  chambers  are  sometimes  included  in  a  length  equal  to  the 
diameter.  The  siphuncle  is  large  and  slightly  expanded  be- 
tween the  septa. 

Surface  marked  by  strong,  sharp,  subequal,  longitudinal 
lines,  which  are  cancellated  by  fine  transverse  strtse.  The  long- 
itudinal strite  are  often  alternated  by  finer,  sharp  strise  in  the 
same  direction.  Surface  of  the  cast  smooth,  and  by  this  char- 
acter it  is  distinguished  from  the  casts  of  0.  suhcanceUatum  and 
0.  ayuiulatum. 

This  specie?,  described  in  the  20th  Report  on  the  New  York 
Slate  Mufiemn  of  Natural  History^  is  of  frequent  occurrence  in 
the  Magiiesian  Niagara  limestone  of  Wisconsin;  several  speci- 
mens have  boon  observed  in  the  Waldron  collections.  It 
usually  occurs  in  an  imperfect  and  much  macerated  condition; 
only  one  spocimon  has  been  observed  which  preserves  distinc- 
tive charactors. 

Orthoceras  subcancellatum,  HalL 

PlaU  33,  Fig,  5. 

(Mhnc4^r(iA  fanerllatum,  Hall.     Pal.  N.  Y.  vol.  ii,  p.  292.     1852. 

Orthftcvras  suhcanccllnlumy  i/«7/,  S.  A.  MiLLER.     Cat.  Am.  Pal.  Fo88.,  p.  245.    1877. 

Not  OrifupceruH  eanceliatnm,  ErcHWALD.     1842. 

Shell  medium-sized,  circular  in  transverse  section.  Air- 
chambers  having  a  depth  of  more  than  one-half  the  diameter 
of  the  tube.  Sutures  straight  and  horizontal.  Siphuncle  un- 
known. 
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Surface  ornamented  with  longitudinal  angular  ridges,  and 
intermediately  by  finer  longitudinal  8tri(e,  which  are  crossed 
by  finer  equal  striae,  giving  a  cancellated  appearance  to  the 
surface. 

Specimens  of  this  species  are  quite  rare  at  Waldron,  and  do 
not  show  the  concentric  striae  of  ornamentation,  being  in  the 
condition  of  casts  of  the  interior,  and  only  preserving  the  lon- 
gitudinal ridges  and  lines. 

Orthoceras  ANNi'LATUM,  Sotcerby. 

For  citations,  see  PaL  N.  Y.,  voL  ii,  p.  293. 

Shell  large,  very  gradually  enlarging;  transverse  section  cir- 
cular. Air-chambers  having  a  depth  equal  to  from  one-third 
to  one-fourth  the  dimeter  of  the  tube.  Septa  smooth,  with  a 
concavity  equal  to  the  depth  of  the  air-chambers.  Sutures 
straight,  horizontal,  situated  between  the  summits  of  the  an- 
nulations.  Siphunele  subccntral,  not  expanding  in  the  cavities 
of  the  air-chambers.  ^ 

Tube  ornamented  with  strong  rounded  anuulations,  which 
are  usually  straight  and  horizontal,  but  in  some  older  individ- 
uals become  curved  and  oblique.  These  anuulations  are  of 
about  the  same  frequency  as  the  septa.  Surface  marked  by 
undulating,  and  more  or  less  imbricating  lamellae  of  growth. 

Specimens  are  not  unfrequent  in  the  softer  shales,  but  their 
condition  of  preservation  does  not  permit  satisfactory  observa- 
tion to  be  made  of  their  essential  specific  characters.  IScveral 
individuals  from  the  limestone  preserve  their  normal  form  and 
show  the  septa  and  siphuncle,  which  is  somewhat  unusual  with 
specimens  of  this  species. 

Orthoceras  amycus,  Hall, 

Hate,  33,  Fif)s.  3,  4. 
Orthitceras  amycu^y  Hall.     Trans.  Alb.  Inst.,  vol.  x.     Abstract,  p.  18.     1879. 

Shell  very  gradually  and  almost  imperceptibly  enlarged  from 
the  apex;  section  circular;  septa  deeply  concave,  distant  from 
each  other  nearlv  two-thirds  the  diameter  of  the  tube:  siiihuncle 
central  or  slightly  exceutric,  diameter  at  the  septum  one-sixth 
the  diameter  of  the  tube;  marked  bv  low  rounded  anuulations 
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which  are  slightly  oblique  to  the  axis  of  the  shell,  two  to  three 
annulatioiis  in  the  space  of  one  chamber;  twenty-four  'annula- 
tions  in  the  space  of  one  hundred  millimeters. 

Surface  marked  by  fine  concentric  striie  which  follow  the 
direction  of  the  annulations:  no  longitudinal  strise  have  been 
noticed. 

This  species  differs  from  0.  annulatnm  in  the  more  gently 
tapering  tube,  the  greater  distance  of  the  septa,  the  low  un- 
defined annulations,  and  the  fine  concentric  striae  which  are 
not  lamellose,  and  in  the  absence  of  longitudinal. stria. 

NAUTILUS,  Breynius. 
Nautilus  Oceanus,  Hall, 

yautilus  Oceanuny  Hall.    Trans.  Alb.  Inst.,  vol.  x.    Abstract,  p.  19.     1879. 

Shell  large,  discoidal;  volutions  closely  coiled  but  not  re- 
entrant; umbilicus  large  and  open;  transverse  section  elliptical, 
the  dorso-ventral  diameter  being  the  greater-.  Shell  gradually 
enlarging. 

Chamber  of  habitation  large;  length  twice  the  greater 
diameter,  the  capacity  being  equal  to,  or  greater  than,  the  en- 
tire septate  portion  of  the  shell;  becoming  straight,  and  free 
from  the  inner  volutions,  toward  the  aperture.  Septa  regular, 
two  in  the  space  of  five  centimeters  on  the  ventrum,  and  five 
in  the  same  space  on  the  dorsum. 

The  specimens  measure  from  twenty  to  twenty-five  centi- 
meters in  diameter. 

This  species  resembles  N.  occidentalis  of  the  Niagara  eroup  of 
Wisconsin,  but  the  form  is  less  gibbous  and  the  septa  less  dis- 
tant than  in  that  species. 

GYROCERAS,  DeKoninck. 
Gyroceras  abruptum,  Hall, 

Gifroccrm  abruptum^  Hall.    Trans.  Alb.  Inst.,  vol.  x.     Abstract,  p.  19.     1879. 

Shell  coiled,  rapidly  expanding  toward  the  aperture:    number 

volutions  about  one  and  a  half  ?,  not  contiguous.     Transverse 

section  broadly  elliptical  or  subcircular;  dorso-ventral  diameter 

the  longer.     Septa  distant,  the  distance  between  them  beeom- 

21— Geol. 
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ing  gradually  greater  from  the  apex  toward  the  chamber  of 
habitation.  The  last  three  chambers  measure  on  the  ventral 
side  sixty-five  millimeters,  and  on  the  dorsal  side  about  24  mm. 
Siphuncle  near  the  ventral  side. 

Surface  cancellated  by  longitudinal  furrows,  about  1  mm. 
wide,  which  are  crossed  by  finer  strong  lines  of  growth. 

The  specimen  described  has  had  a  diameter  of  about  fifteen 
centimeters. 

This  species  in  a  fragmentary  condition,  may  be  distinguished 
from  Nautilus  Oceanus  with  which  it  is  associated,  by  its  smaller 
size,  more  distant  septa,  and  more  rapidly  expaiiding  form. 


TROCHOCERAS,  Barrande-HalL 
Trochoceras  Waldronexse,  Hall. 

PlaU  2S,  Fiffs,  13-15. 

Troduxxroi  Waldranerue,  Hall.  Doc.  edit  28th  Rep.  St  Mug.  Nat.  Hist  Ex- 
planation of  pi.  27,  figs.  13-16.     1876. 

Trochoceraa  Waldronensey  Hall.  28th  Rep.  N.  Y.  St  Mus.  Nat  Hist,  Mas.  edit,  p. 
179,  pi.  27,  figs.  13-15.     1879. 

Shell  dextral,  making  about  two  volutions;  spire  depressed, 
volutions  slightly  flattened;  section  suhelliptical;  gradually 
expanding,  and  the  outer  chamber  continued  in  a  more  direct 
line;  siphuncle  excentric,  nearer  to  the  concave  dorsal  margin; 
septa  moderately  convex. 

Surface  marked  by  strong  annulatious,  which  are  oblique 
and  abruptly  curved  backward  on  the  convcxo-ventral  side, 
very  gradually  increasing  in  distance  from  each  other,  to  the 
outer  chambers,  beyond  which  the  shell  is  marked  by  gentle 
undulations  or  lines  of  growth;  the  space  between  the  annula- 
tions  regularly  concave.  In  well  preserved  specimens  (seldoui 
in  others)  there  are  finer  surface  markings  consisting  of  longi- 
tudinal strife  of  which  there  are  five  in  the  space  of  one  milli- 
meter; these  are  crossed  by  finer  concentric  striie. 

This  species  diff^ers  from  any  known  form  in  the  Niagara 
group,  by  its  more  slender  and  gradually  enlarging  volutions. 
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ANNELIDA. 

SPIRORBIB,  Lamarck. 
Spirorbis  inornatus,  Hall. 

Plate  32,  Figs,  14, 15. 

Spirorhii  inomatiu^  Hall.  Trans.  Alb.  InBt,  vol.  iv,  p.  224.  Abstract,  p.  30 ;  May, 
1863;  including  Spirorbis  f  fiextumtMj  Haxx..  Trans.  Alb.  Inst.,  vol.  iv,  p.  22*4. 
Abstract,  p.  30;  May,  1863. 

Spirorbis  inornatus,  Hall.  28th  Bep.  N.  Y.  St.  Mus.  Nat  Hist;  Mus.  edit,  p.  181, 
pi.  31,  figs.  14,  15.     1879. 

Convolute,  discoid,  adhering,  deeply  depressed  or  umbili- 
cate,  consisting  of  about  two  volutions,  the  outer  one  robust, 
transverse  diameter  the  greater,  margin  subangular. 

Surfaee  smooth  or  with  lines  of  growth  which  on  the  exposed 
edge  of  the  volution  sometimes  become  slight  ridges. 

The  specimens  of  this  species  are  comparatively  nimierous, 
but  the  greater  part  are  without  distinctive  surface-markings, 
or  incomplete  in  their  volutions. 

In  a  single  specimen  observed,  the  tube,  after  making  about 
one  volution  and  a  half  in  contact,  becomes  free,  assuming  a 
sinuate  or  spiral  direction,  extending  about  two  millimeters 
from  the  point  of  divergence,  and  somewhat  rapidily  enlarging 
to  the  outer  extremity,  which  is  imperfect;  in  other  respects  this 
form  has  the  character  of  Spirorbis  inornatus.  A  similar  feature 
has  already  been  illustrated  in  Spirorbis  laxus  of  the  Lower 
Helderberg  group.  (Pal.N.Y.,Vol.III,  page  349, plate  54,  fig.  18). 

The  original  specimens  described  as  Spirorbis?  Jlexuosus  are 
not  now  accessible,  but  it  is  presumed  that  they  were  similar  to 
the  one  referred  to,  with  the  outer  volution  becoming  free  and 
continuing  in  a  sinuate  or  direct  line,  and  are  probably  not  dis- 
tinct from  6\  inornatus. 

CORNULITES,  Schlotheim. 

CoNCHicoLiTES,  Nicholson. 

Ortonia,  Nicholson. 

CORNULITES   PROPRIUS,  HoU. 

Plate  32,  Figs.  1-13. 

Comulites  proprius.  Hall.  Doc.  edit.  28th  Bep.  St  Mus.  Nat  Hist  Explanation 
of  pi.  32,  tigs.  1-13.    1876.     Mus.  edit,  p.  182.    1879. 

Elongate-tubular,  obconical  or  trumpet-shaped  bodies,  rap- 
idly enlarging  toward  the  aperture,  which  is  campanulate  with 
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the  margins  always  imperfect.  Surface  in  the  young  usually 
sharply  annulated  and  longitudinally  striated ;  the  section  sub- 
circular,  a  little  flattened  on  the  adhering  side. 

These  bodies  in  their  youn^  state  arc  parasitic  (adhering  to 
other  organic  bodies),  occurring  as  slender  tubes,  which  are 
more  or  less  curved  or  undulating,  and  rarely  straight  tor  a 
considerable  portion  of  their  length ;  the  apices,  when  entire, 
Are  abruptly  curved,  often  making  half  a  volution  or  more; 
jgrowing  singly  or  in  groups  of  two  or  more  (as  shown  in  fig- 
Jires  1-3,  pi.  32),  and  conforming  to  the  contour  of  the  surfa«?e, 
to  which  they  are  attached  for  a  varying  distance  ot  tea  to 
twenty  millimeters  or  more,  and  then  t)ecoming  free,  either  bjr 
oxtending  in  a  direct  line  and  rising  above  the  surface,  or 
growing  beyond  the  limits  of  the  object  to  which  the  germ.  wa» 
attached,  and  continuing  their  growth;  or  becoming  sei>aratedy 
leave  the  adhering  basal  portion,  which  is  always  imperfect  or 
broken  at  the  margins  of  the  open  extremity. 

This  is  the  prevailing  and  almost  univen^l  condition  of  these 
bodies  in  their  ealier  stages  of  growth.  The  minute  apex  finally 
becomes  solid,  is  absoroed,  or  otherwise  disappears;  the  re- 
maining tubular  portion  gradually  loses  it^  evenly  annulated 
character  in  the  progress  of  growth,  the  substance  of  the  tube 
becomes  thickened,  the  rings  broader,  less  defined  or  obsoles- 
cent, merging  into  a  generally  undulating  or  subimbri eating 
surface,  which  is  marked  by  nunuTous  thin  invgular  annulat- 
ing  ridges,  sharply  crenulatod  l)y  tlie  longitudinal  stride.  In 
this  condition  the  lower  or  early  portions  of  the  fossil  are  rarely 
prei^erved,  the  lower  extremity  being  usually  broken  or  some- 
times cicatrized,  haying  become  free  from  the  original  attach- 
ment and  continuing  as  an  inde])endent  body  the  form  of  a 
straight,  trumpet-shaped  tube.  Many  of  them,  however,  still 
adhere  to  the  original  surface  till  they  haye  acquired  a  large 
.^ize  (depending  in  some  dcii^ree  iiiion  the  nature  and  extent  of 
the  surface  to  which  they  are  attached),  as  slunvn  in  tig.  5  of 
plate  32;  the  lower  extremity  has  here  become  thickened,  and 
the  annulated  character  obsolete. 

The  annulations,  so  well  defined  in  the  younger  stages  of 
growtii,  atfect  the  interior  of  the  tube,  which  is  enlarged  at 
these  points;  and  from  the  interanniihir  spaces,  there  are  thin 
lanielhe  i>roJecting  into  the  interior,  and  tor  some  distance 
across  the  cavity  of  the  tube.  Tn  some  phases  of  wearing  or 
decortication,  these  lamella*  give  a  i)artially  septate  character 
to  the  fossil ;  and  it  is  due  to  the  same  cause  that  we  have  the 
annulated  casts  of  the  interiors,  where  the  sharj)  constrictions 
mark  the  place  of  these  projecting  lanielhe.  The  same  feature 
occurs  in  all  the  species,  and  where  the  small  parasitic  tubes 
.become  worn  down  they  present  a  septate  appearance. 
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In  the  young  state,  the  annulations  and  the  interior  project- 
ing lamell»  are  alternate  and  corresponding  in  number;  but 
as  the  exterior  becomes  thickened  and  its  growth  irregular,  the 
interior  continues  essentially  uniform,  and  the  projecting  lamel- 
lar septa  maintain  much  regularity  in  their  occurrence.  The 
thickening  of  the  walls,  and  the  irregularity  of  growth,  is  con- 
fined to  the  exterior,  while  the  cavity  of  habitation  maintains 
a  regularly  increasing  size,  very  rarely  encroached  upon  by  the 
cellular  tissue. 

The  interior  structure  of  the  walls  is  vesicular,  but' these 
walls  vary  greatly  in  thickness  in  specimens  externally  of  the 
same  size,  as  may  be  seen  by  comparmff  figures  9  and  10  of  plate 
32.  Even  the  smaller  parasitic  tubes,  like  those  of  figures  1,  2 
and  3,  show  a  vesicular  wall  structure,  although  this  is  often 
limited  to  one  or  two  ranges  of  vesicles ;  and  the  same  is  some- 
times true  of  the  larger  specimens,  as  shown  in  figure  10,  and 
in  figure  11,  where  the  wall  on  one  side  is  thin  and  nearly  or 
entirely  destitute  of  cellular  tissue.  This  texture  is  not  only 
variable  in  extent,  but  also  in  the  form  of  the  vesicles  (as  shown 
in  figures  12  and  13),  and  it  sometimes  so  far  invades  the 
interior  wall  as  partially  to  obliterate  the  evidence  of  annula- 
tions, as  in  the  specimen  figure  13,  where  this  cellular  tissue 
has  formed  upon  the  inner  face  of  the  tube. 

Since  this  fossil  occurs  in  such  difl:erent  phases  (the  prevail- 
ing one  of  which  is  shown  in  figures  1-3,  and  another  in  figures 
4-7,)  the  identity  is  not  readily  observed ;  but  a  study  and  com- 
parison of  a  large  number  of  specimens  has  left  no  doubt  of 
their  identity ;  the  difterent  forms  being  simply  the  difterent 
stages  of  growth  of  the  animal,  which  in  its  young  state  is 
parasitic,  becoming  free  above  and  rapidly  increasing  in  size  in 
its  later  stages. 

This  manifestation  of  development,  here  illustrated,  corres- 
ponds in  all  respects  with  the  figures  given  by  Sir  R.  I.  Mur- 
cliison  in  his  Sihirian  System,  as  cited  in  a  previous  note,  except 
that  wo  do  not  possess  casts  of  the  interior,  which  are  there 
illustrated  in  a  very  beautiful  manner.  Similar  casts  of  another 
species  are  illustrated  on  plate  28,  figs.  12,  a,  c,  d,  e,  Pal.  X.  Y., 
Vol.  II.  The  Waldron  specimens,  in  their  young  condition, 
closely  resemble  those  from  Dudley  in  England,  as  they  occur 
attached  to  the  shells  of  Pentamerus  and  Meristella.  . 

The  simihirity  of  Coknulites,  in  its  young  state,  with  Ten- 
taculites,  has  led  to  the  reference  of  these  bodies  to  the  latter 
genus,  and  in  some  of  their  phases  it  is  not  easy  to  make  the 
distinction.*  The  Tentaculites  in  all  stages  of  growth,  so  far 
as  we  know,  have  been  free  floating  shells;  but  Oornulites  is 
always  parasitic  in  its  young  state  at  least,  and  may  either 

*Sce  illmstrations,  Pal.  N.  Y,  vol,  r,  pi,  ii,  p.  H-'*, 
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become  free  or  remain  attached  throughout  its  existence.  8ome 
of  the  forms  heretofore  known  as  Tentaculites  in  rocks  of  the 
Hudson  River  group  in  the  Western  States,  and  possessing  all 
the  external  characters  of  that  genus,  have  also  tlie  vesicular 
texture  belonging  to  Cornulites;  and  a  more  critical  study  of 
some  of  the  species  has  shown  them  to  be  parasitic  and  gre- 
garious in  their  earlier  stages  of  growth.  We  have  long  known 
that  Tentaculites  iiexuosus  (Pal.  N.  Y.,  Vol.  I,)  is  a  Cornulites, 
and  these  facts  have  induced  us  to  review  some  other  sjiecies 
published  as  Tentaculites. 

Tentaculites  ffexuosus^  ut  cit.  will  therefore  be  placed  under 
Co^^VLiTES=C\  Jlexuos as,  a  species  growing  singly  or  in  groups, 
as  illustrated  in  the  original  ligures,  Pal.  N.  F.,  A"ol.  I,  pi.  29, 
and  of  which  we  know  nothing  regarding  its  later  stages,  cor- 
responding to  the  larger  growfli  of  C  proprius. 

The  figure  described  in  the  same  volume,  page  284,  pi.  78,  is 
apparently  a  distinct  species;  and  the  si)ecimens  from  western 
localities,  considered  identical  with  that  from  the  Hudson  river 
group  of  New  York,  have  since  been  described  under  other 
names. 

The  form  described  as  Cornulites  flexuosus  {Pal,  N.  F.,  Vol.  II, 
p.  98,  pi.  28,)  is  a  true  Cornulites,  the  specimen  12a  retaining 
a  portion  of  the  test,  but  preserving  no  distinct  exterior  annu- 
lations,  while  the  other  figures  are  casts  of  the  interior.  Since 
the  specific  name  flexuosus  is  preoccupied,  the  name  Cornulites 
Clintoni  is  proposed. 

This  species  is  allied  to  the  C.  arcuatus  of  Conrad,  from  the 
Niagara  limestone  of  New  York,  in  which  the  annulations  of 
the  cast  are  more  rounded,  and  the  shell  more  rapidly  tapering.* 

An  examination  of  the  original  specimens  of  7.  distans,  of 
the  Clinton  group,  proves  it  to  be  a  Cornulites,  and  it  will 
therefore  be  indicated  as  Cornulites  distans. 


^Jour.  Acad.  Nat,  Sci.  Phil.,  vol,  riti,  p.  f76,  pi,  17^  fig.  3. 
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CRUSTACEA. 

LEPERDITIA,  Boualt. 
Lepbrditia  faba,  Hall. 

FlaU  34,  Figs,  1-3. 

Leperditia  faha,  Hall.    Doc.  edit  28th  Bep.  St.  Mub.  Nat.  Hist    Explanation  of 
pi.  34,  figs.  1-3.     1876.    Mus.  edit.,  p.  186.    1879. 

Form  subovate,  gibbous,  greatest  convexity  just  anterior  to 
the  middle;  hinge-line  straight  and  equaling  two-thirds  the 
length  of  the  shell ;  width  of  the  shell  equal  to  three-fifths  of 
the  length;  valves  subequal,  the  left  valve  the  larger  and  over- 
lapping at  the  base ;  posterior  end  rounded,  narrower  than  the 
anterior;  base  broadly  and  regularly  rounded  in  outline,  the 
line  of  junction  of  the  two  valves  being  slightly  arcuate  later- 
ally. 

Surface  apparently  smooth. 

BEYRICHIA,  McCoy. 
Beyrichia  granulosa,  Hall. 

Flate  34,  Ftp.  4. 

Bei/)iehia  granulosa,  Hall.    Doc.  edit  28th  Bep.  St  Mus.  Nat  Hist    Explanation 
of  pi.  34,  fig.  4.    1876.    Mub.  edit,  p.  186.     1879. 

Form  broadly  semi-oval ;  dorsal  side  straight ;  anterior  and 
posterior  lobe  unequal ;  the  ventral,  anterior  and  posterior 
sides  bordered  by  a  broad  flattened  rim;  subcentral  node  ovate, 
extending  three-fifths  the  width  of  the  test,  and  about  one- 
fourth  as  wide  as  the  length  of  the  shell. 

Surface  finely  tuberculate. 

CALYMENE,  Brongniart. 
Calymbne  Niagarensis,  Hall. 

Plate  34,  Figs,  8-15. 

Caltpame  NiagarensiSj  Hall.      Geol.  N.  Y.     Surv.  4th  Qeol,  Dist,  p.  101,  fig.  3, 

and  p.  102.     1843. 
Calymene  Blumenbaekiif  var.  Niagarensis,  Hall.     Pal.  N.  Y.,  Tol.  ii,  p.  307,  pi.  67, 

figs.  11  and  12.     1852. 
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CkJymene  Niagarensisy  Hall.     20th  Rep.  St.  Cab.  Nat.  Hist.,  p.  400;  Rev.  edit.,  p. 

425. 
Odyfnenc  JStagurams^  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit,  p. 

187,  pi.  32,  figs.  8-15.    1879. 
For  synonymy  of  the  species,  see  PaL  N.  Y.,  voL  ii,  p.  307. 

General  form  ovate.  Head  senii-circular  or  sublimate.  Gla- 
bella marked  by  three  tubercles  ou  either  side,  the  lower  pair 
being  much  more  prominent  than  the  others.  Thorax  gradu- 
ally tapering  from  the  base  of  the  head ;  composed  of  thirteen 
articulations,  those  of  the  middle  lobe  being  bent  abruptly  up- 
wards at  their  extremities,  which  are  prominent;  articulations 
of  the  lateral  lobes  compressed  and  rounded  towards  ilieir  ex- 
tremities, with  a  distinct  longitudinal  groove  reaching  nearly 
their  whole  length,  but  usually  visible  only  about  half  their 
length,  or  to  the  arching  of  the  ribs.  Pygidium  with  about 
eight  articulations  in  the  middle  lobe,  and  five  in  each  lateral 
lobe,  those  of  the  lateral  lobes  grooved  nearly  to  the  margin, 
which  is  thickened  and  reflexed.     Surface  granulated. 

This  species  is  the  most  abundant  form  among  the  trilobites 
of  the  Waldron  locality.  The  specimens  present  no  modifi- 
cation of  characters  from  those  in  the  Niagara  shale  of  New 
York,  although  they  are  usually  of  larger  size.  A  large  pro- 
portion of  the  idividuals  in  the  earlier  collections,  are  frag- 
mentary, having  been  macerated  upon  the  sea  bottom  before 
they  were  covered  by  the  sediments.  In  the  collections  re- 
cently made  are  several  individuals  which  preserve  all  the  parts 
entire. 

This  species  is  associated  with  Cyphaspis,  IIomalonotus, 
Ill^nus,  LiciiAS  and  Dalmanites. 

IIOMALONOTUS,  Konig. 

HoMALONOTUS    DELPHINOCEPHALUS,   Grcc/l. 

PUite  34,  Figs.  17,  18.; 

Trimtrua  delphwocephabis^  Grekn.  Monograph  of  Trilobites,  ]).  82,  pi.  1,  fig  1.  1832. 
Honmlonoim  (idphimicephalus,  (Green)   Hall.    28th  K<?p.  N.  Y.  St.  Mus.  Nat.  Hist., 

Mu8.  edit.,  p.  187,  pi.  32,  figs.  17,  18.     1879. 
For  Bvnonymy  and  other  referenccB,  wee  Pal.  N.  Y.,  vol.  ii,  p.  309. 

Head  ovate  or  snbtriangular,  arcuate  at  the  base,  more  or 
less  convex  in  the  middle,  and  depressed  in  front,  often  suba- 
cute at  the  extremity.  Glabella  scarcely  defined;  margin 
around    the   front   often   elevated.      Posterior   margin    of  the 
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buckler  marked  by  a  strong  continuous  ridge.  Facial  suture  in 
front,  parallel  and  coincident  with,  or  slightly  within  the  flex- 
ure of  the  margin,  passing  thence  obliquely  through  the  eye, 
and  turning,  comes  to  the  margin  a  little  above  the  posterior 
angle.  Segments  of  the  thorax  thirteen,  continuous  central 
lobe  broad,  scarcely  defined;  articulations  with  a  broad  deep 
groove  or  furrow  running  nearer  to  the  anterior  margin,  and 
continuing  across  the  axis  and  into  the  lateral  lobes  to  the 
point  where  they  bend  downwards,  below  which  it  is  a  sharp 
impressed  line.  Lateral  articulations  falciform,  flattened,  much 
expanded  and  rounded  at  the  extremities,  anterior  margin 
arcuate.  Pygidium  triangular,  acute  and  acuminate  at  the  ex- 
tremity; middle  lobe  with  eleven  to  thirteen  articulations, 
lateral  lobe  with  seven  to  nine  articulations.  Surface  granulose 
or  scabrous. 

This  species  is  distinguished  by  the  distinct  trilobation  of  the 
tail  in  all  its  stages  of  growth,  as  well  as  by  the  comparatively 
more  slender  and  elongated  form  of  the  body,  and  more  acute 
caudal  extremity. 

This  species  occur  in  the  Waldrou  locality,  mostly  in  a 
fragmentary  condition.  One  specimen  preserving  the  head 
and  thorax  nearly  entire  has  been  observed.  Exclusive  of  this 
specimen,  the  species  is  only  represented  by  fragments  of  the 
cephalic  and  caudal  shields. '  These  portions  of  the  fossil  bear 
all  the  characteristic  marks  of  identity  with  those  from  the 
Niagara  shale  in  New  York. 

CYPHASPIS,  Burrtieister. 
Cyphaspis  Chrystyi,  HalL 

Plate  34,  Figs.  5-7. 

Cifphaspu  Chrystyi y  Hall.    Trans.  Alb.  Inst.,  vol,  iv,  p.  220.     Abstract  p.  26;  May, 

1868. 

Cifphcufpij*  Chryntyi,  Hall.     28th  Kep.  N.  Y.St.  Mus.  Nat.  Hist.;  Mus.  edit.,  p.  188, 
pi.  32,  figB.  5-7.     1879. 

General  form  of  body  elongated-oval,  the  length  nearly 
twice  the  greatest  width  of  the  thorax. 

ITeiid  semi-oval,  the  posterior  margin  slightly  concave,  highly 
elevated  in  the  middle,  bounded  by  a  proportionally  strong 
thickened  rim,  the  posterior  angles  being  prolonged  into  slen- 
der spines  reaching  to  the  sixth  or  seventh  thoracic  segment, 
and  slightly  divergent.     Glabella  small,  broad-ovate,  rounded 
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in  front  and  truncate  behind,  about  half  the  length  of  the 
head,  greatest  width  anterior  to  the  middle ;  surface  convex, 
very  prominent  behind,  some  specimens  showing  faint  indica- 
tions of  a  pair  of  short  oblique  furrows  anterior  to  the  middle; 
near  the  base  on  each  side  a  small  ovate  node  separated  from 
the  glabella  by  a  distinct  furrow ;  longitudinal  furrows  moder- 
ately deep.  Eyes  small,  very  prominent  and  rounded,  situated 
about  one-third  the  length  of  the  head  from  the  posterior  mar- 
gin ;  distance  from  center  to  center  equal  to  the  length  of  the 
head  forward  to  the  occipital  furrow;  the  surface  smooth. 
Occipital  ring  narrow,  the  furrow  well  marked,  becoming  less 
distinct  toward  the  posterior  cheek  furrows.  Cheeks  not  prom- 
inent except  anteriorly. 

Thorax  with  twelve  segments,  highly  convex,  deeply  lobed, 
lobes  nearly  equal  in  the  anterior  portion ;  the  axial  lobe  more 
rapidly  tapering  posteriorly  than  the  lateral  ones,  its  annula- 
tions  curved  forward  in  the  middle ;  lateral  segments  curved  a 
little  backward,  the  extremities  obtusely  rounded,  somewhat 
abruptly  bent  a  little  nearer  the  axial  extremity,  causing  an 
angular  ridge  along  each  lateral  lobe;  each  segment  marked  by 
a  strong  longitudinal  furrow  nearer  the  anterior  margin. 

Pygidium  small,  subsemi-circular,  a  little  arched  forward  on 
the  anterior  border;  axial  lobe  extending  a  little  more  than  two- 
thirds  the  length  of  the  pygidium,  rounded  at  the  extremity  and 
marked  by  one  distinct  and  one  indistinct  annulation,  as  also 
in  the  lateral  lobes.  Surface  marked  by  small  scattered  pustules, 
most  distinct  on  the  cheeks  and  segments  of  the  axial  lobe. 

Length  of  an  ordinary  specimen  seventeen  millimeters; 
greatest  width  of  thorax  a  little  more  than  8  mm.;  length  of 
head,  6  mm.;  length  of  pygidium,  2  mm. 

This  species  differs  from  all  others  described,  in  the  elongate 
form  of  the  head  and  in  the  proportions  of  the  body. 

ACIDASPIS,  Murchison. 

ACIDASPIS   FIMBRIATA,  HolU 
Bate  33,  Fig,  11. 
Aeidaapis  fimbriaUif  Hall.    Trans.  Alb.  Inst,  vol.  x.     Abstract,  p.  20.     1879. 

Fragments  of  a  species  of  Acidaspis  occur  upon  the  surfaces 
of  some  of  the  slabs  which  are  mainly  covered  with  Bryozoans. 
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The  separated  cheek  pieces  are  distinguishable  by  the  numer- 
ous straight  lateral  spines  which  give  them  a  fimbriate  appear- 
ance. As  many  as  eleven  of  these  lateral  spines  may  be  counted 
upon  a  single  imperfect  cheek.  The  border  of  the  cheek  is  but 
slightly  curved  and  the  long  posterior  spine  is  nearly  straight. 

ILL^NUS,  Dalnian. 
Illjenus  armatus,  HcUL 

PtaU  34,  Figs.  19,  20;  FlaU  33,  Fig,  12. 

lUcmus  armatus,  Hall.    20th  Rep.  St.  Cab.  Nat  Hist.,  p.  320,  pi.  22,  figs.  1-3.   1867. 
Rev.  edit.,  pp.  418,  433.    [1870.] 

lUamus  BarriensiSj  (MuRCH.)     Hall.    Trans.  Alb.  Inst.,  vol.  iv,  p.  227.     Abstract, 

p.  33;  May,  1863. 
JUcmus  armatus  f  Hall.    28th  Rep.  N.  Y.  St  Mus.  Nat  Hist ;  Mub.  edit,  p.  189,  pi. 

32,  figs.  19,  20.     1879. 

The  specimens  of  Illjsnus  occurring  in  this  locality  are  all 
fragmentary,  and  so  imperfect  that  no  satisfactory  identifica- 
tion can  be  made.  The  form  of  the  pyffidium  is  like  J.  armatus. 
The  head  is  more  extended  in  front  than  in  that  species  from 
Wisconsin,  but  this  may  be  due  in  some  degree  to  the  compres- 
sion which  has  flattened  the  specimens.  One  specimen  retain- 
ing the  movable  cheek,  with  its  posterior  extension,  has  been 
observed,  leaving  little  doubt  as  to  the  identity  of  the  species. 

Ill^nus  (Bumastus)  Ioxus,  Hall, 

Plate  38,  Figs,  13,  14. 

lllanwi  Ioxus,  Hall.    20th  Rep.  St.  Mus.  Nat  Hist,  p.  378,  pi.  22,  figs.  4-10. 
1867.    Revised  edit,  p.  420,  pi.  22,  figs.  4-10.    [1870.] 

lUamus  (Bumastus)  Ioxus,  Hall.    Trans.  Alb.  lust.,  vol.  x.    Abstract,  p.  20.     1879. 

A  large  specimen  of  the  caudal  shield  from  the  limestone  at 
Waldron  has  all  the  proportions  of  this  species,  though  of  some- 
what larger  dimensions  than  is  usual  with  the  Wisconsin 
individuals.  The  specimen  measures  sixty  millimeters  in 
length,  with  a  width  of  about  75  mm. 

CERAURUS,    Green. 

CuEiRURUS,  Beyrich. 

Ceraurus  Niagarensis,  HaU, 

Ptate  34,  Fig.  16 ;  PUtU  33,  Fig.  10. 

Compare  Chcirur^ts  insignis,  Beyricji.     Ub.  Bohm.  Tril.,  p.  12,  fig.  1. 

Compare  Cheirurus  insignis,  B.^rrande.    Syst  Sil.  Cent  Boheme,  p.  782,  pi.  41. 

Compare  Cheirurus  insignis,  CoRDA.     Prod.,  p.  133,  pi.  6,  fig.  70. 
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Caravrw  ingignig.  Hall.     Pal.  N.  Y.,  toL  ii,  pp.  300,  306,  pi.  67,  figs.  9, 10.     1862. 

Ceraurus  in»i(fnu,  Hall.    20th  Rep.  St.  Cab.  Nat.  Hist,  p.  335.     1867. 

Leraurus  Niagarengis,  Hall.  20th  Bep.  St.  Cab.  Nat.  Hist.,  Rev.  edit.,  p.  427,  pi. 
21,  figs.  10, 11.     1870. 

Spharexvchiu  Romingmf  Hall.  Doc.  edit.  28th  Rep.  St.  Mur.  Nat.  Hi3t.  Explana- 
tion of  pi.  32,  fig.  16.     (Erroneous  reference.) 

Ceravrus  (Cheirurm)  NiagarewWj  Hall.  28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.; 
Mus.  edit.,  p.  189,  pi.  32,  fig.  16.     1879. 

Ceraurm  bimucronatiuf  (Murchison)  Roemer.  Silur.  Fauna  Westl.  Tenn.;  S.  80, 
T.  V.  fig.  19;  not  Cheii-urus  bimveronatus,  MuKCilisox.  Siluria  Foss.  64;  fig.  4, 
pi.  3,  fig.  5;  and  pi.  19,  figs.  10,  11. 

Compare  Cheirurm  pauper^  Bajiraxdk.   Syst.  Sil.  Cent.  Boheme,  p.  800,  pi.  41,  fig.  41, 

Compare  Cheintruut  obtnmlm,  {CA)RiiA)  Barrande.  Syst.  Sil.  Cent.  Boheme,  p.  786, 
pi.  41,  figs.  14-16. 

This  species,  so  far  as  knowD,  is  only  represented  by  frag- 
ments of  the  cephalic  shields  found  in  New  York,  Wisconsin, 
Tennessee  and  Indiana,  and  nearly  perfect  specimens  of  the 
pygidia,  also  found  at  Waldron,  Indiana.  With  the  material 
now  at  hand,  a  more  exact  and  satisfactory  comparison  can  be 
made  with  various  European  species. 

The  only  European  species  with  a  single  obtuse  node  at  the 
extremity  of  the  pygidiam  are  C.  insignis  Beyrich,  C.  pauper 
Barr,  6\  obtusatus  Corda;  the  other  allied  species  have  the 
extremity  variously  mucronate  or  emarginate.  These  species 
also  all  agree  in  the  comparatively  slender  sharp  spines  on  the 
lateral  margins. 

The  pygidia  found  at  Waldron  may  be  described  as  follows: 
Pygidium  longitudinally  subelliptical,  very  slightly  convex, 
axis  prominent  in  front,  diminishing  very  rapidly  in  size  and 
elevation  toward  the  posterior  end,  composed  ot  three  prom- 
inent annulations,  and  a  flat,  rounded  node  extending  beyond 
the  margin,  with  two  small  circular  depressions  at  the  base 
near  the  third  segment,  probably  indicating  a  rudimentary 
fourth  segment.  Lateral  lobes  composed  of  three  pairs  of 
segments,  having  a  very  short,  deep  furrow  at  the  base  of  each 
segment;  produced  into  three  broad,  flat,  subtriangular  curved 
spines,  notched  at  the  base  on  the  anterior  margin,  extending 
outward  and  curving  abruptly  backward,  concave  to  the  axis. 
Surface  granulose. 

Surface  of  the  glabella  covered  with  small  crateriform  pus- 
tules. The  fixed  cheek  is  finely  granulose,  with  small,  irregular 
circular  depressions. 

From  the  above  it  will  be  seen  that  the  separation  first  made 
in  the  revised  edition  of  the  20th  Rept.  St.  Cab.,  was  necessary, 
and  that  it  constitutes  a  distinct  species. 
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Note  on  the  Genus  Dalmanites  and  Odontocephalus. 

Cryph.kus,  Green.    1837. 
Odontocephalus,  Cunntd.    1840. 
Dalmania  and  Dalmanites,  Emmrich,    1845. 
Odoxtoc'HIlk,  Corda,    1847.* 

The  genus  Dalmania  or  Dalmanites  of  Emmrich  has  been 
generally  adopted  by  European  and  American  authors,  over- 
looking the  fact  that  Green,  in  1837,  proposed  the  name 
Cryph^us,  and  Conrad,  in  1840,  proposed  the  name  Odontoce- 
phalus for  forms  now  included  under  Emmrich's  genus.  The 
typical  species  of  Conrad's  genus  was  the  Asaphus  tieUnaras  of 
Eaton,  described  in  1832. 

In  1835,  Green  in  the  supplement  to  his  Monograph  of  the 
North  American  TrilolnteSy  described  the  head  of  a  Trilobite 
under  the  name  of  Calymcnc  odontocephala^  from  the  denticulate 
character  of  the  anterior  margin  of  the  buckler  or  cephalic 
shield.  This  species  of  Green  was  identified  among  the  collec- 
tions from  the  upper  limestones  of  the  Helderberg  and  Scho- 
harie, and  in  1840,  Mr.  Conrad  discovered  an  entire  specimen 
which  had  been  collected  at  Auburn,  N.  Y.  This  specimen 
proved  that  the  Asaphcs  selenurus,  Eaton,  of  which  only  the 
caudal  shield  had  been  heretofore  known,  and  Calyniene  odon- 
tocephala  of  Green,  described  from  the  head  alone,  were  one 
and  the  same  species,  and  he  proposed  the  generic  name  of 
Odontocephalus,  and  Odontocephalus  selenurus  as  the  typical 
species.J 

The  name  Odontocephalus  has,  therefore,  priority  over  Dal- 
mania by  five  years  in  time,  and  while,  althpugh  naturalists 
would  prefer  to  retain  the  use  of  the  name  Dalmania  or  Dal- 
manites, (the  former  being  also  used  for  a  genus  of  dipterous 
insects),  it  becomes  a  question  whether  a  just  interpretation  of 
the  rule  of  i)riority  would  not  require  the  adoption  of  the  name 
Odontocephalus.  While  aware  of  the  fact  that  Mr.  Conrad 
had  thus  described  the  Asaphus  selenurus  of  Eaton,  it  has  been 
customary  to  adopt  the  name  Dalmania  or  Dalmanites,  without 
considering  the  question  of  dates. 

The  distinguishing  features  of  the  genus  Cryphjkus  of  Green 
(1837),  are,  according  to  its  author,  the  fimbriate  caudal  shield, 
of  which  he  remarks:     "The  second  series  of  ribs,  which  pro- 

'^hc  generic  name  Cryph^us,  proposed  by  Green  in  1837,  wm  already  preoccapied  for  a 
Renu8  of  Coleoptcra  in  1833,  and  the  name  Odontochilb  bad  alec  been  given  to  a  genus  of 
coleopterous  insects  in  1834. 

tCost  No.  ;W  of  Green's  series  Cost  of  Trilobites. 

:Third  Annual  Report  Pal.  Dept.  N.  Y.  Geol.  Survey,  1840. 
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ceed  beyond  the  costal  arches  of  the  Cryphfleus,  we  suppose  will 
distinguish  it  from  every  other  described  genus."  He  remarks 
that  *'a  very  slight  obliteration"  of  these  parts  "would  give 
them  all  the  characters  of  a  Calymene"=Phacops. 

In  considering  the  question  of  generic  identity,  however, 
it  should  not  be  forgotten  that  the  typical  forms  of  the  genus 
Dalmanites,  which  are  similar  to  the  Niagara  and  lower  Helder- 
berg  species,  have  never  shown  tlie  denticulated  anterior  border 
or  fimbriated  pygidium.  The  genus  was  originally  character- 
ized as  having  many  annulations  in  the  axis  of  the  pygidium, 
but  further  investigation  has  included  forms  with  few  annula- 
tions. The  Odontocephalus,  in  its  typical  form,  is  characterized 
by  the  denticulate  border,  and  a  pygidium  with  few  annulations 
in  the  axis.  Similar  characteristics  mark  the  other  allied  spe- 
cies, so  far  as  known. 

Whatever  may  be  the  real  value  or  importance  of  these 
structural  modifications,  it  is  interesting  to  find  their  manifes- 
tation coincident  with  the  change  or  succession  of  the  geolog- 
ical formations.  The  lowest  forms,  geologically,  have  simple 
phacopidean  heads — (the  posterior  angles  not  produced)  with 
pygidia,  which  are  acute  or  subacute  posteriorly  and  have  nu- 
merous annulations  in  the  axis.  In  the  next  phase  these  forms 
of  the  group  have  the  posterior  angles  of  the  buckler  prolonged 
into  spmiform  extensions,  and  the  caudal  extremity  very  acute 
or  extended  into  a  more  or  less  elongate  spine.  A  still  further 
modification  occurs  in  the  next  horizon  where  the  posterior 
angles  of  the  buckler  are  extremely  prolonged,  the  caudal  ex- 
tremity extended  into  a  long  spine,  and  .the  anterior  border  of 
the  head  produced  into  a  simple  or  bifurcate,  or  sometimes  tri- 
dentate  process.  In  the  next  geological  period,  we  find  the 
forms  of  this  group  having  the  posterior  angles  of  the  buckler 
either  moderately  or  extremely  prolonged,  the  caudal  extremity 
truncate  or  emarginate  (concave)  and  produced  on  each  side 
posteriorly  into  a  short  spine  (or  sometimes  with  an  accessory 
spine),  on  each  side,  and  the  extremities  of  the  caudal  ribs 
spiniferous.  The  anterior  margin  of  the  buckler  is  rounded  or 
slightly  produced  and  denticulate,  either  in  the  front  alone  or 
upon  the  entire  border. 

In  the  next  stage  the  anterior  margin  of  the  buckler  is 
rounded  and  simple,  the  posterior  angles  more  or  less  pro- 
longed into  spiniform  extensions,  ana  the  caudal  extremity 
fimbriate  with  rounded  or  more  or  less  flattened  spiniform  pro- 
cesses; of  these  there  are  five  on  each  side  of  the  axial  extrem- 
ity, which  is  likewise  produced  into  a  short  flattened  spine. 

These  extravagant  forms  of  Dalmanites  or  Odontocephalus, 
in  the  last  two  geological  stages,  are  associated  with  the  staid 
and  almost  unvarying  Phacops  which  begins  and  ends  its  ex- 
istence in  the  three  latest  named  geological  periods.     *     *      * 
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For  the  present  it  is  proposed  to  recognize  the  following  spe- 
cies as'  Dalmanites,  until  it  shall  be  determined  whether  the 
forms  possessing  the  characters  of  the  genus  Odontocephalus 
may  be  properly  distinguishable  as  a  separate  group. 


Dalmanites  vigilans,  HaU, 

Bale  35,  Figs.  1-4;  FlaU  33,  Fig,  9. 

Dainmniieii  vigUanHj  Hall.     Rep.  Prog.  Geol.  Surv.  Wis.,  p.  57.     1861. 

Dalminia  vigilam,  Hall.    20th  Rep.  St.  Cab.  Nat.  Hist.,  p.  335,  pi.  21,  figs.  16-18. 

Rev.  edit.,  p.  426. 
Dalmania  vigihnSj  Hall.     Doc.  edit.  28th  Rep.  St.  Mus.  Nat  Hist.    Explanation 

of  pi.  33,  fig8.  1-4.     1876. 
Dalmanites  n^iTa/w,  Hall.    28th  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  Mus.  edit.,  p.  193, 

pi.    3,  figs.  1-4.1879. 

General  form  of  body  broadly  ovate,  greatest  breadth  across 
the  posterior  part  of  the  cephalic  shield. 

Head  convex,  semi-elliptical,  breadth  about  twice  as  great  as 
the  length  (exclusive  of  the  frontal  projection);  border  ex- 
tended in  front  into  a  triangular,  sometimes  truncate,  process, 
the  base  of  which  is  little  less  than  one-half  as  wide  as  the 
width  of  the  anterior  portion  of  the  glabella;  in  older  indi- 
viduals this  projection  becomes  more  obtuse  and  sometimes 
rounded;  lateral  borders  broad,  flattened,  separated  from  the 
cheeks  by  a  distinct  groove,  produced  posteriorly  into  long, 
slender  parallel  spines,  which  do  not  extend  beyond  the  gen- 
eral outline,  and  aie  continued  as  far  as  the  extremities  of  the 
fifth  thoracic  segment.  Glabella  large,  depressed-convex,  wid- 
ening in  front  to  twice  its  width  at  the  posterior  margin,  divided 
into  lobes  by  three  pairs  of  transverse  furrows  exclusive  of 
the  occipital  furrow,  which  is  distinct  and  continuous;  the  two 
posterior  furrows  distinct  at  the  sides,  but  not  extending  en- 
tirely across  the  glabella  except  in  a  faint  depression;  the  an- 
terior, turrows  deep,  very  distinct,  situated  a  little  anterior  to 
the  eyes,  extending  each  about  one-third  across  the  glabella 
and  giving  to  the  frontal  lobe  a  transversely  elliptical  outline; 
occipital  ring  narrow,  ornamented  in  the  middle  by  a  single, 
short,  sharp  spine.  Eyes  very  prominent,  short  reniform,  con- 
taining about  thirty-five  vertical  ranges  of  lenses,  the  middle 
ranges  having  nine  each.  Palpebral  lobe  depressed,  giving 
great  prominence  to  the  rim  of  the  eye.     Cheeks  small,  promi- 
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iient  on  the  anterior  portion,  marked  near  the  posterior  border 
by  a  deep  groove — the  continuation  of  the  occipital  furrow; 
margin  broad  and  flat. 

Thorax  with  the  axial  lobe  depressed  convex,  widest  at  the 
sixth  segment,  its  greatest  width  more  than  two-thirds  that  of 
the  lateral  lobe.  The  articulations  curve  forward  in  the  middle 
and  at  their  junction  with  the  lateral  lobes,  near  the  extremities 
they  are  bent  suddenly  backward,  terminating  in  a  sharp  point. 
Articulations  of  the  lateral  lobes  traversed  by  a  deep  longitud- 
inal furrow  extending  from  the  middle  lobe  to  the  abrupt  curve 
near  their  extremities. 

Pygidium  somewhat  elongate-triangular,  extended  posteri- 
orly into  an  acute  spine;  central  lobe  or  axis  marked  by  ten  or 
twelve  narrow  annulations;  the  lateral  lobes  less  prominently 
marked  by  ten  flattened  ribs,  which  are  traversed  by  a  deep 
furrow,  and  terminate  in  a  narrow  border;  the  two  posterior 
pairs  of  ribs  are  directed  obliquely  backward. 

Surface  of  the  head,  except  the  anterior  and  lateral  border, 
covered  with  small  irregular  pustules,  the  border  being  finely 
granulose.  The  remainder  of  the  body  is  granulose,  with 
occasionally  small  pustules  on  the  axial  lobe  of  the  thorax. 

The  Waldron  specimens  of  this  speries  were  identified  with 
specimens  from  Wisconsin,  which  formed  the  basis  of  the  orig- 
inal description.  The  only  important  dittbrences  noticed  are 
the  lesser  prolongation  of  the  anterior  process ;  the  head  is  not 
so  regularly  semi-elliptical,  but  is  more  angular  on  the  posterior 
side  ;  the  pygidium  is  somewhat  more  elongate  and  more  acutely 
terminated.  The  speeies  was  originally  (lescribed  from  s])eci- 
mons  of  the  buckler  and  i»ygidia.  In  the  recent  collections  from 
Waldron,  there  are  several  specimens  retaininiy  the  thorax 
nearly  entire,and  from  these  the  description  of  the  species  has 
been  completed. 

Compared  with  D,  vr.rrtfcost/s,  the  head  is  proportionally 
narrower,  the  postero-lateral  si>ines  longer  and  less  diverging ; 
the  pygidium  is  narrower  and  more  elongate,  and  the  slirface 
is  not  so  strongly  covered  with  pustules.  It  somewhat  resem- 
bles IJ.  limiUurus  of  the  Niagara  formation  of  New  York,  but 
diflers  in  the  proportionally  larger  glabella,  the  larger  and  more 
prominent  eyes,  and  the  extension  of  the  anterior  border. 

Specimens  of  this  form  have  proved  comi>aratively  rare  in 
the  collections  thus  far  made  at  Waldron. 
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DAJiMANITES    VERRUCOSUS,    Hall. 
rtaU  35,  ng%,  6-17  /  PUUe  36,  Figs,  13-15. 

Dalmanites  verrucosiiSj  Hall.     Trana.   Alb.  Inst,  vol.  iv,  p.  218.     Abstract  p.  24 ; 
May,  1863. 

Dalmanites  verrtirosus.  Hall.     28th  Rep.  N.  Y.  St.  Mu8.  Nat.  Hist.,  Mus.  edit,  p. 
195,  pi.  33,  figs.  5-17 ;  pi.  34,  figs.  13-15.     1879. 

General  form  elongate-ovate,  the  greatest  breadth  across  the 
posterior  part  of  the  cephalic  shield. 

Head  semi-circnlar,  or,  including  the  lateral  spines  which 
reach  to  the  base  of  the  fifth  thoracic  segment,  broad  crescenti- 
form,  the  anterior  margin  produced  in  front  of  the  glabella, 
forming  a  semi-circular  projecting  border  about  one  seventh  as 
wide  as  the  greatest  width  of  the  glabella.  Glabella  convex, 
not  very  prominent,  the  greatest  breadth  about  equal  to  the 
length  forward  of  the  occipital  furrow.  Anterior  lobe  trans- 
versely oval,  about  twice  as  wide  as  the  posterior  lobe,  sepa- 
rated from  the  rest  by  a  pair  of  rather  deep,  obliquely  trans- 
verse furrows,  wl^ich  extend  about  four-fifths  across  the  glabella. 
Posterior  and  middle  furrows  short,  but  deeply  marked,  not 
extending  to  the  margins  of  the  glabella.  Occipital  furrow 
narrow  and  shallow,  more  deeply  marked  in  its  continuation 
in  the  cheek  furrows.  Eyes  large,  prominent,  having  in  their 
greatest  elevation,  nine  or  ten  ranges  of  lenses,  and  thirty-five 
ranges  in  the  other  direction.  Palpebral  lobe  depressed,  giving 
great  prominence  to  the  rim  of  the  eye.  Lobes  of  the  cheeks 
rather  prominent:  marginal  rim  broad,  the  lateral  portions 
having  a  rounded,  undefined  ridge  near  the  inner  border. 

Thorax  with  axial  lobe  depressed-convex,  widest  at  the 
fourth  and  fifth  segments,  its  greatest  width  not  exceeding 
two-thinls  that  of  the  lateral  lobe;  the  articulations  curve 
forward  in  the  middle  and  at  their  junction  with  the  lateral 
lol)es:  articulations  of  the  lateral  lobes  marked  by  a  deep 
longitudinal  furrow  which  commences  at  the  juncture  of  the 
anterior  niari^in  with  the  axial  lobe,  and  is  directed  backward, 
leaving  the  h)wer  portion  of  the  articulation  about  (me-third 
of  the  whole  width  at  the  middle  of  the  length,  and  again  runs 
out  on  the  uin>er  margin,  at  the  point  where  the  articulation 
is  bent  abrui>tly  backward. 

22— Gkol. 
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Pygidium  broadly  triangular,  the  anterior  lateral  anglei* 
rounded  and  the  lateral  borders  convex;  axial  lobe  regularly 
tiipering  posteriorly,  marked  by  thirteen  annulations  which 
gradually  decrease  in  size  posteriorly,  and  terminate  in  a 
slender  spine  about  half  as  long  as  the  caudal  plate.  The 
lateral  lobe  has  ten  articulations,  eight  of  which  are  divided 
by  a  longitudinal  furrow;  the  last  two  arc  simple,  and  all  be- 
come obsolete  just  within  the  margin. 

Surface  of  the  head,  except  the  anterior  and  lateral  borders, 
covered  with  small,  somewhat  i)ointed  pustules,  the  border 
having  only  a  fine  granulose  texture.  Occipital  and  axial  rings 
c)f  the  thorax  and  pygidium  each  marked  with  seven  small 
spiniform  pustules,  the  central  one  the  longest ;  those  of  the 
pygidium  become  closely  crowded  in  the  posterior  portion; 
there  are  sometimes  two  or  nu)re  additional  smaller  pustules 
on  the  stronger  rings  of  the  thorax. 

Length  of  a  medium-sized  specimen  (exclusive  of  the  caudal 
spine)  eighty  millimeters;  greatest  width  of  the  head  some- 
what more  than  50  mm.;  length  of  the  head  ft-om  the  occipital 
ring,  15  mm.;  greatest  width  of  thorax  48  nmi.;  width  of  axial 
lobe  13  mm.;  length  of  pygidium  (exclusive  of  the  spine)  28 
mm.;  greatest  width  of  pygidium  48  mm.  Some  of  tlu^  large 
cephalic  shields  have  a  width  of  from  80  to  100  mm. 

The  heads  of  this  species,  in  a  t<ilerably  good  state  of  pre- 
servation, are  very  common;  the  remainder  of  the  body  being 
mostly  found  in'a  fragmentary  corulition. 

Dalmanites  bicornis.  Hall, 

Bate  35,  Fig.  18. 

Dtdmaniten  bxcomu,  Hai.l.     Doc.  edit.,  28th  Rep.  St.  Muh.  Nat.  Hist.     Explanation 
of  pi.  33,  fig.  18.     1876. 

Dalmanitf^  hicomis,  Hall.     28th  Rep.  N.  Y.  St.  Mus.  Nat.  IliHt.;  Mus.  edit.,  p.  19C, 
pi.  33,  tig.  J  8.     ]  879.  • 

This  Species  is  indicated  from  the  occurrence  of  an  incom- 
I^lcte  border  of  the  buckler,  which  preserves  a  strong  bifurca- 
tory  anterior  process — a  feature  sufficiently  characteristic  to  dis- 
tinguish it  from  any  trilobite  of  the  Niagara  formation  yet 
kn(»wn  to  us.  The  form  bears  much  general  resemblance  to  D. 
nasntus  of  the  Lower  Ilelderberg  fonnation,  which  has  a  much 
larger  bifurcating  anterior  process,  and  in  which  the  anterior 
lobe  of  the  glabella  is  projected  forward  beyond  the  line  of 
general  contour  of  the  cephalic  shield. 
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LICIIAS,  Dalman. 

LiCHAS   BREVICEPS,    Hall. 
FktU  36,  FxgB.  1-7. 

lAeheu  hreiictpa^  Hall.    Trans.  Alb.  Inst.;   vol.  iv,  p.  222.     Abdtract,  p.  28 ;   May, 

1863. 
ZiehoM  brevicepftf  Hall.    28th  Bep.  N.  Y.  St.  Muh.  Nat  Hist.;   Mus.  edit.,  p.  197, 

pi.  34,  figH,  1-7.    1879. 
Not  Lichan  brevieeps?  Hall.    20th  Bep.  St  Gab.  Nat  Hist.,  pp.  334,  337,  pi.  21,  figs. 

12-14.     Bev.  edit.,  p.  424.  (Lichas  emarginatus.) 

Head  broad  and  short,  somewhat  crescentiform,  projecting 
in  front  and  prominent  in  the  middle,  the  length  about  one- 
third  ari  great  aa  the  width,  posterior  angles  directed  backward 
in  short  obtuse  spines.  Glabella  very  convex,  wider  than  long, 
rounded  in  front,  distinctly  divided  into  three  lobes,  two  lateral 
and  one  central,  the  central  lobe  narrower  behind  and  rapidly 
expanding  in  front,  the  lateral  lobes  reniform  and  about  as 
wide  as  the.  posterior  part  of  the  central  or  anterior  lobe,  com- 
mencing forward  of  the  eye  and  reaching  to  the  occipital  fur- 
row. Eyes  very  prominent,  reniform,  very  convex  on  the 
visual  surface,  having  the  appearance  of  the  eyes  in  Ill.enus. 
Anterior  border  of  the  head  very  narrow  in  front  of  the  glabella, 
being  only  a  rounded  rim.  Cheeks  flat  or  slightly  concave, 
with  a  prominently  rounded  ri<lge  just  beneath  the  eye.  Oc- 
cipital ring  prominent;  furrow  deep,  becoming  very  faint  in  its 
extension  into  the  cheek  furrows.  Surface  of  the  head  marked 
by  line  scabrous  pustules. 

A  portion  of  the  thorax  connected  with  a  pygidium  preserves 
the  remains  of  ten  articulations,  in  one  of  the  lateral  lobes  and 
on  a  part  of  the  axial  lobe.  The  axial  lobe  is  wider  in  the 
middle  than  at  its  junction  with  the  head,  and  from  the  seventh 
articulation  gradually  tapers  to  the  pygidium.  The  lateral 
lobe  is  a  little  more  than  two-thirds  as  wide  as  the  axial 
lobe  in  its  greatest  width ;  the  articulations  are  somewhat 
abruptly  turned  backward  toward  their  extremities,  which  are 
closely  arranged  and  in  contact,  excej^t  the  last  one,  between 
which  and  the  first  segment  of  the  i)ygidium  is  a  narrow  free 
space. 

The  separated  pygidia  present  the  following  characters  :  Gen- 
eral form  st*mi-elliptical,  a  little  rounded  on  the  the  anterior 
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border:  axial  IoV)e  broad  and  strong,  wry  [U'ominent  in  the 
anterior  part,  rapidly  narrowing  and  becoming  low  in  the  mid- 
dle and  again  widening  posteriorly:  its  witlth  at  the  anterior 
margin  being  about  one-third  as  great  as  the  whole  width  of 
the  tail;  a  single  anterior  annulation.  Lateral  lobe  with  three 
segments  on  each  side,  and  eaeh  marked  by  a  broad,  shallow, 
longitudinal  furrow ;  at  tlie  posterior  side  of  the  two  anterior 
ones,  the  margin  of  the  shield  is  slightly  indented,  below  tliis 
it  is  entire,  with  a  regularly  curved  outline;  the  two  anterior 
segments  are  curved  a  little  backward  and  their  extremities 
free,  while  the  third  one  is  curved  first  outward  and  then  down- 
ward, uniting  with  the  depressed  axial  lobe.  The  enfolding  of 
the  crust  on  the  lower  side  extends  upward  about  three-fitths 
of  the  lenscth  of  the  tail,  and  is  stron^flv  but  distantlv  lamellose- 
striate. 

Exterior  surface  marked  by  pustules  of  moderate  size,  and  a 
few  short  hollow  i*j)ines. 

It 
blue 

prominent  eyes:  but  the  Iiead  is  mucli  shorter  in  j)roportion  to 
its  width,  and  the  tail  is  broader  and  more  nearly  straight  on 
the  anterior  nuirgin. 


t  resembles  L.  {Plafynotus)  Trtnionciisli<  as  recognized  in  the 
e  shales  of  the  Hudson  river  grouj»  of  Cincinnati,  in  the 


LicuAs  BoLTONi,  (Bif/shy)  var.  occinENTALis,  JIalL 

LichiM  BoUoniy  var.  orcidentnlU^  Uaij..     Trans.  Alb.  IuhI.,  vol.  iv,  p.  223.     Abstract, 
p.  :9;  May,  1863. 

Lichan  liUtoHiy  var.  txrUhntaii^y  Hall.     28th  Rttp.  X.  Y.  St.  Miiia.  Nat.  Hist.;  Mu8. 
edit.,  p.  198,  pi.  34,  iigs.  8-11. 

LirfniHj ^7^  r    2Sth  Kep.  N.  Y.  St.  Mus.  Nat.  Hist. ;  Mils,  edit.,  p.  193,  pi.  34,  fig. 

12.     1879. 

For  oitationH,  see  Pal.  N.  Y.,  vol.  ii,  p,  311.     1852. 

Body  and  head  depressed,  axis  eon  vex  or  rounded,  lateral 
lobes  often  entirely  flat;  buekler  lunate,  extended  in  fnmt  into 
a  kind  of  i)roboscis.  Olabella  eonvex,  broad  and  ju'omincnt  in 
front,  separated  by  a  groove  from  the  frontal  extension,  nar- 
rowed i)osteriorly  to  the  middle,  and  se[)arated  by  a  distinct 
furrow  from  a  large  lateral  lobe  on  eaeh  side,  the  base  expand- 
ed to  nearly  the  same  width  as  the  front,  and  reaehing  to  the 
base  of  the  eye-tubereles.  Lateral  lobes  of  the  glabella  ovoid, 
having  their  longitudinal  axis  directed  ol)li(iuely  forward.     Eye- 
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tubercles  auriform,  broader  at  the  base.  Transverse  furrow 
broad  and  well  defined,  extending  nearly  to  the  posterior  angles 
of  the  cephalic  shield.  Facial  suture  coining  to  the  base  of  the 
buckler  about  half  way  between  the  eye  and  the  posterior 
angle.  Thorax  composed  of  eleven  articulations.  Axis  convex, 
gradually  tapering  to  the  posterior  extremity.  Lateral  lobes 
with  the  articulations  flat,  falcate,  a  distinct  broad  groove  ex- 
tending the  entire  length  and  terminating  in  the  acute  extrem- 
ities of  the  seii^ments. 

Pygidium  laciniate;  axis  marked  by  two  narrow  articuhitions 
above,  and  a  third  posterior  one  which  is  jirominent  and  very 
convex  in  the  middle,  from  whence  it  abrui)tly  slopes  downward, 
becoming  confluent  with  the  expanded  border;  lateral  lobes 
composed  of  three  articulations  which  are  much  expanded  in 
the  middle,  but  contract  to  acute  [joints  below  forming  the 
laciniate  margin. 

Entire  surface  scabrous,  having  the  acute  pustulose  points 
directed  backwards. 

The  hyjiostoma  is  attached  directly  below  the  front  of  the 
glabella.  It  is  broadly  rounded  in  front,  and  notched  or  ob- 
tusely bifurcate  behind,  marked  by  a  large  convex  area  in  the 
upper  portion,  with  two  small  elevated  nodes  near  the  posterior 
end,  one  each  side  of  the  centre  of  the  entire  hypostoma. 

This  form  is  known  almost  entirely  from  the  pygidia,  most 
of  the  specimens  being  in  an  imperfect  condition.  The  mid- 
dle lobe  of  the  pygidium  is  short  and  the  articulations  are 
more  prolons^ed  than  in  the  usual  forms  of  L.  Boltoni  in  the 
Niagara  shales  of  Xew  York.  This  character,  however,  is 
subject  to  some  variation,  even  among  collections  from  the 
same  locality,  as  may  be  seen  bv  comparing  the  figure  on  plate 
69,  with  Ig  on  plate  70  of  Vol.  II,  Pal.  X.  Y. 

A  specimen  of  the  right  cheek  indicates  that  the  head  was 
longer  and  more  curved  on  the  posterior  nnirgin. 

In  some  of  the  Xew  York  specimens,  the  anterior  border  in 
front  of  the  glabella  is  produced  into  a  broad  subnasute  exten- 
sion, and  a  single  fragment,  of  what  appears  to  be  a  similar 
but  more  extreme  anterior  i>rolongation  of  the  head,  has  been 
fi)und  at  AValdron  (figure  12  of  plate  36.)  Should  this  be 
proved  to  belong  to  tlie  form  represented  in  figures  8,  9  and 
10,  the  dittercnce  between  the  Xew  York  and  western  speci- 
mens would  be  still  more  marked.  The  individuals  reached  a 
large  size,  as  is  shown  by  a  fragment  of  the  thoracic  segments, 
having  a  width  of  nearly  one  hundred  and  twenty  millimeters. 


FOSSILS  OF  THE  INDIANA  ROOKS. 


'.  lO-  O  -     S  -  ) 


By  a  A.    WHITE,  M.  D.,   Washington,  D,  C. 


INTRODIK^TORY   REMARKS. 

In  coinpliance  with  tlie  ivi^uost  of  Professor  CoHett,  who 
desires  to  have  his  reports,  as  far  as  practicable,  addressed  to 
the  general  reader,  and  in  accordance  witli  tlie  course  pursued 
in  the  last  report,  I  precede  the  more  fornuil  descriptions  of  the 
fossils,  which  have  been  selected  for  that  purpose,  by  some  ele- 
mentary remarks  concerning  them,  and  by  some  general  re- 
marks concerning  the  material  that  is  here  described  and  illus- 
trated. 

It  would  be  much  more  satisfactcny  to  the  writer,  as  well  as 
more  instructive  to  the  reader,  if  at  least  the  principal  part  of 
the  known  fossils  of  each  formation  in  the  State  could  be  pre- 
sented and  illustrated  at  once.  Tliis  would  involve  a  large 
amount  of  work  and  the  publication  of  several  volumes,  but  in 
such  a  case  the  relations  of  the  ditterent  kinds  to  each  other 
and  to  living  forms,  and  the  relations  of  those  of  each  of  the 
formations  to  those  of  the  others  could  be  rea<lily  pointed  out, 
and  as  readily  understood. 

The  lack  of  sufficient  funds  at  the  disposal  of  the  survey, 
however,  makes  it  necessary  to  do  this  work,  or  a  i)ortion  of  it, 
by  piece-meal,  and  in  selecting  the  material  for  descrii)tion  and 
illustration  we  are  at  present  obliged  to  be  governed  by  ^yllat 
we  iind  practicable  to  do,  and  to  select  such  nuitcrial  as  is  at 
present  available  and  suitable  to  l)e  used.  This  explanation  is 
deemed  necessary  because  of  the  obvious  lack  of  systematic 
completeness  in  the  character  and  extent  of  the  paleontological 
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material  which  is  presented  in  these  reports.  It  is  not,  how- 
ever, by  any  means  to  be  understood,  that  this  material  or  any 
part  of  it,  is  unimportant.  On  the  contrary,  every  form  here 
presented  is  ilhistrative  of  some  important  fact,  and  each  one 
oonvevs  information  of  some  characteristic  of  the  formation 
from  which  it  has  been  obtained. 

Last  year  several  ditferent  persons  gave  the  use  of  fossils 
from  their  private  collections  for  description  and  illustration, 
and  this  year  others  do  the  same,  but  a  part  of  them  are  from 
the  State  collections.  Dr.  Moses  N.  El  rod,  of  Ilartsville,  In- 
diana, has  sent  some  interesting  collections  from  the  Niagara 
group  of  that  place,  a  part  of  which  are  figured  and  described 
in  this  article.  Mr.  William  Gibson,  of  Newport,  Indiana,  also 
sends  some  interesting  coal  measure  and  other  fossils. 

The  collections  of  both  these  gentlemen  contain  species  that 
are  new  to  science,  as  will  be  seen  by  reference  to  the  descrip- 
tions on  following  pages. 

Although  several  of  the  species  herein  described  are  new, 
and  therefore  of  some  especial  interest,  they  are  no  more  in- 
structive than  the  greater  i»art  of  them,  which  have  become 
more  or  less  well  known.  Some  of  the  species  here  illus- 
trated have  also  been  figured  in  the  geological  rei)orts  of  other 
States,  but  quite  a  number  of  them  are  here  figured  for  the  fii'st 
time,  although  a  part  of  these  wow  originally  described  with- 
out illurtratioiis.  Plati's  37  t<)  43  inclusive  are  illustrations  of 
various  Indiana  fossils,  from  pen  drawings  by  Dr.  J.  C.  Mc- 
Connell,  and  are  reproduced  by  the  photo-engraving  process,  as 
all  of  them  were  last  year.  15ut  all  the  illustrations  on  plates 
44  to  5),  inclusive,  are  those  of  I'ossil  corals  which  occur  in  the 
various  great  geological  fonnations  parts  of  which  occupy  dif- 
ferent ]M)rtions  of  the  State  of  Indiana.  These  figures  were  all 
engraved  l)y  the  late  John  AV,  Van  Cleve,  Esq.,  of  Dayton, 
Ohio,  to  accompany  a  work  on  the  fossil  corals  which  he  had 
prei)are<l  for  publication  as  early  as  1S47,  hut  delaying  its  pub- 
lication fnnn  time  to  time,  for  the  i)urpose  of  revising  it,  the 
work  was  stopjKMl  by  his  death,  which  occurred  in  1858,  and  it 
was  consecjuently  never  ])ublished.  The  engraved  tablets  of  the 
twelve  plates  mentioned  have  been  furnished  to  the  survey  by 
Dr.  Julius  S.  Tavlor,  a  life-lonii:  friend  of  the  deceased  author. 

It  is  unlortunate  that   Mr.   Van   ('leve  did   not  publish   his 
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work  at  the  time  he  prepared  it,  as  it  would  for  that  time  have 
been  a  very  complete  one,  and  also  almost  the  only  work  on 
the  fosyil  corals  of  North  America ;  for  it  was  prepared  before 
the  great  and  standard  works  of  Edwards  &  Haime,  ITall,  Bil- 
lings, Nicholson  and  others  had  appeared,  and  when  that  of 
Dana  bad  only  just  been  published.  The  consequence  is  that 
while  most  of  his  species  were  new  to  science  when  he  did 
his  work,  almost  all,  if  not  all  of  them,  have  since  been  pub- 
lished by  various  authors  under  different  names  from  those 
Avhich  he  had  applied.  The  latter  being  the  first  published 
names,  the  rides  of  naturalists  require  them  to  be  used  in  pref- 
erence to  all  others,  and  we  can  only  regret  tluit  the  author  of 
that  work  did  not  live  to  reap  the  fruit  of  his  labors,  and  give 
our  testimony  to  the  zeal  and  ability  which  the  unpublished 
work  of  the  dead  naturalist  shows  that  he  possessed.* 

Although  Mr.  Van  Cleve  obtained  most  of  his  collections 
from  the  adjoining  State  of  Ohio  they  are  from  geological  form- 
ations which  also  occur  in  difFereut  parts  of  Indiana ;  and  the 
illustrations  which  have  been  selected  for  this  report  are  those 
of  species  which  are  either  well  known  in  those  formations,  or 
which  are  likelv  to  be  found  in  theiu  within  the  limits  of  the 
State. 

Referring  to  these  figures  from  a  rigidly  scientific  and  artistic 
point  of  view,  it  is  but  just  to  say  that  while  they  betray  the 
most  painstaking  care,  and  extensive  knowledge  of  the  subject 
on  the  part  of  their  author,  the  expert  student  of  fossil  corals 
of  the  present  day  will  detect  certain  inaccuracies  of  detail  in 
some  of  them;  and  in  others  a  close  resemblance  of  outward 
form  with  certain  of  the  figures  in  the  great  work  of  Goldfuss. 
But  as  a  whole,  compared  with  the  work  that  had  been  pub- 
lished at  the  time  these  figures  were  prepared,  and  with  a  large 
proportion  of  the  illustrations  of  fossil  corals  that  have  been 
published  since,  they  are  really  superior,  and  they  will  be  very 
valuable  to  the  numerous  stiulents  of  geology  in  the  schools  of 
the  iState  in  assisting  them  to  identify  the  fossil  corals  of  the 
various  formations. 

In  the  brief  description  of  each  of  the  species  of  these  fossil 
corals  which  I  liave  given  on  the  following  pages,  I  haVe  dass- 

^See  a  letter  on  page  401,  from  Dr.  Julius  S.  Taylor,  giviDg  some  account  of  the  life  of 
Mr.  Van  Cleve. 
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ified  them  according  to  their  structural  relations,  and  also 
aci'ordin;:^  to  the  formations  which  they  help  to  characterize; 
but  in  the  arrangement  of  the  figures  upcm  the  plates,  I  have 
not  followed  the  order  of  arrangement  which  is  adopted  for 
the  first  seven  plates,  but  I  have  considered  only  the  convenient 
filling  up  of  the  spaces.  Consequently  species  not  closely 
related  to  each  other,  and  also  species  from  different  geological 
formations  will  be  found  on  the  same  i)late.  But  these  corals 
will  be  further  discussed  in  some  general  remarks  which  are  to 
follow,  and  full  descriptions  of  the  species,  with  references,  will 
also  be  given. 

In  last  year's  report  I  gave  some  general  account  of  the  order 
ami  <listribution  of  the  different  geological  formations  in  the 
State,  and  showed  that  each  of  them  is  characterized  by  its  own 
peculiar  fossils,  a  few  species  from  each  of  which  were  illustrated 
and  deseribed  in  that  report.  Referring  to  the  remarks  there 
made,  it  is  onlv  necessary  now  to  sav  that  of  the  few  fossils 
which  have  been  selected  for  illustration  in  this  report,  those 
represented  on  plates  iJ7  and  38,  are  from  the  Upper  Silurian; 
those  on  3S),  40  and  41  are  from  the  Subcarboniferous,  and  those 
on  42,  and  43  are  from  the  coal  measures.  The  fossil  corals  repre- 
sented on  jilates  44  to  o5,  inclusive,  are  from  the  Lower  Silurian, 
Tpper  Silurian,  ]Jevonian  and  Carboniferous  formations. 

The  two  species  which  are  described  on  following  pages, 
under  the  names  respectively  of  (jip'occras  drodi  and  Orthocera^ 
nnnnhiftnn^  an<l  illustrated  on  plates  87  and  38,  are  both  fossil 
shells  which  are  related  to  the  JS'aufilt/s  of  existing  seas,  the 
latter  being  a  shell  which  is  as  well  known  in  literature  as  it  is 
in  science.  In  the  <*ase  of  the  NaufHu.^  the  shell  is  closelv  coiled 
ujM)n  itself  so  that  its  whorls  are  in  close  contact  with  each 
other;  but  the  whorls  of  thi^  (jri/rncrras  are  a  little  sei)arated 
from  each  (»ther,  as  shown  in  the  figure  upon  plate  37,  while 
tlu^  shell  still  preserves  the  spiral  form  as  j»erfectly  as  that  of 
XfftffUfts. 

Tliert;  are  still  other  genera  of  this  class  of  shells  in  which 
the  coil  is  mn<^h  more  o})en  than  that  of  (ri/rcKYnis,  and  some 
are  even  onlv  tccntlv  curved,  Avhile  in  the  case  of  Orthoccras  the 
shell  is  st  raight  or  sometimes  very  slightly  bent.  If,  then,  we  im- 
ai^inc  the  shell  of  a  ^afftlhf.'^  or  (Turonras  to  be  uncoiled  and 
drawn  out  until  it  is  nearly  or  (|uite  straight,  we  shall  have  an 
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Orthoceras;  the  otlicr  characteristics  of  all  these  shells  being 
practically  tlie  same.  In  other  words,  NautiliLs  is  a  closely,  and 
(■ryroceras  a  loosely  coiled  shell,  and  Orthoceras  a  straight  one; 
all  three  of  them  being  what  are  known  as  chambered  shells, 
of  which  there  are  many  other  generic  kinds  found  in  a  fossil 
condition  in  the  rocks  of  different  geological  ages.  That  is, 
these  shells  are  divided  into  eliambers  by  having  partitions  of 
shell-substance  extending  transversely  across  the  cavity,  at 
somewhat  regular  intervals  through  a  considerable  part  of  its 
length.  As  the  animal  grew  in  size  it  increased  the  size  of  the 
shell  also  by  additions  to  its  border;  and  as  the  portion  of  the 
shell  which  was  previously  occupied  by  the  animal  l)ecame  too 
small  for  its  accommodation  with  its  increased  size,  it  moved  its 
body  forward  and  built  a  shelly  portion  behind  it;  separating 
itself  from  the  abandoned  chamber,  and  eonlining  itself  to  the 
"front  room"  of  its  dwelling.  This  process  was  repeated  again 
and  again  until  many  unoccupied  chambers  were  formed,  the 
animal  always  occupying  only  the  outer  chamber,  which  was 
always  the  largest  one. 

The  shell  which  T  have  named  Patella  levettei^  and  which  is 
illustrated  by  figures  4  and  5  on  plate  39,  belongs  to  the  limpet 
family,  living  representatives  of  which  are  common  upon  our 
sea  coasts.  The  two  species  of  shell  called  Bellerophon,  which 
are  represented  by  figures  5,  (>  and  7  on  plate  40,  and  figures  4, 
5  and  6  on  plate  41  belong  to  a  genus  which,  although  quite 
common  in  former  geological  times,  is  now  entirely  extinct;  and 
its  nearest  living  relations  are  among  the  rarest  of  living  marine 
shells.  The  shell  represented  by  figures  7  and  8  on  plate  42  has 
living  relatives  among  the  sea  snails;  and  shells  much  like  that 
which  is  represented  l>y  figures  9  and  10  on  plate  42  are  not  un- 
common in  existing  seas.  It  should  be  borne  in  mind,  however, 
that  everv  object  of  everv  kind  that  is  illustrated  and  described 
in  this  article;  and  every  one,  of  organic  origin,  which  is  to  be 
obtained  from  any  of  the  geological  fornuitions  of  Indiana,  have 
long  since  become  extinct.  We  know  what  the  character  of 
those  objects  was  when  they  were  alive,  from  their  greater  or 
less  similarity  to  living  forms,  but  those  species  have  long  since 
ceased  to  exist;  and  the  differences  between  some  of  them  and 
living  forms  is  very  great. 

The  shells  represented  by  figures  1  to  6  inclusive  on  plate  42, 
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c.:.  ..  f.j  Jr-  rt.  7  aiiil  8  on  plate  39,  bolonjr  to  two  cliiFerent  spe- 
-. -  i.','}  iT'rijirra  of  tlie  t.'las.s  of  bivalve  shells  called  Braehiopoda, 
•;.  -    ^T.-i-ral    «']iara<*tfristi<*s  of  which  were  explained    in    the 
;•:;  •..'■•  V.ti  last  vear. 

y'-'jin-  a,  on  plate  41,  represents  a  form  which  has  living 
.•vpr*:-«-iitaiiv^'s  among  the  sea  nrchins  of  the  present  seas,  but 
i;'>ij«-  an-  now  livinir  which  are  verv  closelv  related  to  it.  A 
con-iderabh'  j»roportion  of  the  figures  wliieh  have  been  pre- 
pan-d  for  this  rejjort  are  those  of  Crinoids  of  difterent  kinds. 
Th';  ;renrral  character  of  these  interesting  forms  was  explained 
in  the  report  for  hist  year,  and  it  is,  therefore,  not  necessary  to 
rep<'at  it  her(».  None  of  the  fossil  forms  that  are  obtained  from 
anv  strata  are  mr)ri?  int(»restinir  and  beautiful  than  tliese,  and 
th*'  strata  of  Indiana  luive  furnished  a  great  variety,  and  large 
numbers  of  them.  Five  si)ecies  of  C-rinoids  are  figured  on  the 
]ilates  accompanying  this  article,  one  of  which  has  never  before 
Imu'U  described.  Thev  are  illustrated  bv  fii^ures  1,  2  and  3, 
plate  3I»;  1,  2,  3  and  I,  plate  40,  and  figure  1,  of  plate  41. 

Figure  7,  on  plate  41,  reju'esents  the  spiral  axis  of  one  of  the 
very  many  forms  that  belong  to  the  class  Bryozoa,  or  Polyzoa, 
both  names  of  the  chiss  beinij  used  bvdifierent  authors.  Although 
in  form  they  resemble  mosses,  lichens  and  other  plants,  they 
an'  ivnr  animal  l)o<lies,  ami  the  i>arts  that  are  found  in  the  fossil 
con<lilion  (-(Uisist  of  the  stony  or  shell-like  skeletons,  each  one 
of  wliirli  has  been  produced  by  hundreds  or  even  thousands  of 
iiilhiiie  jinimals,  all  grown  together  in  a  manner  similar  to  that 
by  v\  liirh  coral  is  pnxlucc*!  by  eoral-]»olyps;  but  the  structure 
of  fill'  miiinic'  animal  which  constructs  the  Bn/ozofun  la  u\oi\> 
nearly  lik<"  that  ol'ihe  mollusks  than  the  polyps.  The  sei)arate 
animal-  of  flie  l»rvozoa  ari'  verv  minute,  manv  of  them  beiuff 
I'M)  .Ilia II  III  be  distimruislu'd  salisfactorilv  bv  the  miked  eve. 
'I'Ih-  fiL'ure  <Mi  plale  41,  shows  uj^on  the  edge  of  the  spiral  Yior- 
lion  liiH-  rmnilalions,  which  are,  in  fact,  jKU'tions  of  the  inner 
|joii|ir  ul' a  efiiiruMioiis  spiral  expansion  or  thin  frond,  from  one 
lo  •'•\<ral  inehes  wide,  whieh  ijrew  out  from  ami  around  the 
a.\i:-,  ''ixinir  I  he  nvImjIc  (lie  api>earanci'  of  an  erect  spiral  plant. 
Tlii.'^  thin  riniid-like  i-xpansion  was  tilled  with  small  holes  pass- 
ing llii-DUgli  il  like  ihosi'  of  a  tine  net,  the  size  of  which  holes  is 
indieali-d  by  the  erenulat  ions  before  reicrred  to.  rj)on  the  edges 
or  sides  (if  (he  (li reads  or  disse]>iments  which  constituted  the 
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net-like  troinl  tliere  are  five  pores  to  be  seen  by  the  uid  of  a 
lens,  and  each  of  tlieae  pores  was  the  seat  of  a  separate  animal. 
Althougli  each  one  of  tliese  minute  animals  was  complete  in  its 
own  individual  organization,  it  was,  nevertheless,  connected 
witli  every  otlier  one  of  its  kind  in  all  the  colony  which  formed 
the  Bryozoan  mass,  by  a  continuation  and  confluence  of  it«  liv- 
ing soft  parts,  which  enveloped  all  the  hard  parts,  including  the 
strong  axis,  which  was  fixed  by  the  lower  end  to  the  bottom  of 
the  water  in  which  it  grew.  The  bodies  which  we  now  desig- 
nate as  fossil  Bryozoa  are  therefore  really  the  compound  skele- 
tons of  colonies  of  minute  animals.  In  some  cases  the  Bryozoa 
constituted  a  thin  encrusting  mass  upon  other  objects,  such  as 
shells  or  corals,  but  thev  verv  often  imitated  more  or  less  com- 
plcteh'  certain  vegetable  forms,  as  do  their  representatives  which 
are  now  found  living  in  all  seas.  So  close  indeed  is  this  re- 
8eml)lance  to  vegetable  forms  that  thev  are  often  mistaken  for 
sea  weeds  l)y  those  who  see  them  upon  the  sea  shore. 

Figures  8  and  0  upon  plate  41,  represent  a  small  fossil  sponge. 
The  common  sponge  is  so  well  known  in  every  household  that 
the  word  has  come  to  be  used  to  indicate  something  soft,  porous 
and  pliable ;  and  yet  only  a  part  of  the  true  sponges  of  the 
present  seas  liave  that  character;  and  the  fossil  sponges  were 
quite  as  varialde  in  their  characteristics  as  the  living  ones  are. 
Sponges  were  long  l>elieved  to  belong  to  the  vegetable  kingdom, 
and  to  be  related  to  the  sea  weeds;  but  they  are  now  regarded 
as  i)ropi'rly  of  animiil  origin,  belonging  to  the  Protozoa,  or 
lowest  forms  of  animal  life.  The  sponge  with  which  we  are 
most  familiar,  like  all  others,  is  really  the  skeletal  support  of 
the  gelatinous  envelope  which  is  in  fact  the  compound  animal 
subiitance  that  forms  the  sponge,  as  an  ordinary  animal  forms 
its  own  skeleton;  and  which  as  completely  covers  it  in  the 
living  state,  as  tlie  skeleton  of  any  animal  is  covered.  The 
aninuil  substance  of  the  sponge  is  rotted  away  in  the  process  of 
preparing  the  sponge  for  the  market.  The  substance  of  a  com- 
mon sponge  much  resembles  that  of  horn,  but  other  sponges, 
both  fossil  and  living,  are  composed  of  other  substances.  Some 
of  them  are  of  stony  character,  and  the  beautiful  "glass  sponge," 
which  has  within  a  few  years  become  somewhat  common  in 
museums  and  cabinets,  is  made  up  of  a  delicate  network  of 
fibers  which  have  the  composition  of  flint. 
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The  Kpoiige  which  is  represented  on  plate  41  was*  probably  of 
a  calcareous,  stony  character  when  living,  but  it  is  now  changed 
to  a  t«ilicious  substance. 

The  large  figure  1,  on  plate  43,  is  that  of  the  imprint  on 
shaley  sandstone  of  a  sea-weed-like  plant,  from  the  coal  measure 
strata  of  Fountain  county,  Indiana;  and  tiii:ures  2  and  .*5  of  the 
same  plate  are  impressions  in  shale  of  fragments  of  two  species 
of  land  plants  from  the  same  formation.  These  two  last  named 
plants  had  a  slender  stem,  with  whorls  of  small  leaflets  placed 
at  intervals  along  its  entire  length. 

All  the  figures  on  plates  44  to  55,  inclusive,  are  those  of  fos- 
sil corals,  with  the  exception  of  the  species  rej^resented  by  fig- 
ures 4  and  5  on  i)late  53,  which  is  regarded  as  being  related  to  the 
sponges ;  and  that  rei)resent.ed  by  figure  8  on  plate  55,  which 
belongs  to  the  Bryozoa,  the  general  characteristics  of  both  of 
which  have  just  been  described. 

Fossil  corals,  like  their  living  representatives  in  the  present 
seas,  are  of  great  variety  of  form  and  structure.  Some  of  them 
are  much  like  the  living  kinds,  but  many  of  them  possess  interest- 
ing and  important  differences.  Some  of  them,  for  example  those 
that  are  represented  on  plate  45  and  parts  of  plates  51  and  55, 
are  in  shape  so  much  like  the  liorus  of  some  aninuil,  that  those 
who  are  unacquianted  with  their  character  often  call  them  ''  pet- 
rified horns.''  Such  corals  were  each  formed  by  one  large  polyp, 
and  the  coral  constituted  its  internal  stony  skeleton,  for  the 
coral  was  wholly  enveloped  in  the  soft 'tissues  of  the  polyp 
which  formed  it,  as  all  corals  are. 

The  greater  part  of  all  corals,  however,  are  compound.  That 
is,  they  are  formed  by  an  aggregated  mass  of  polyps,  all  grown 
together  more  or  less  compactly,  which  originated  from  a  com- 
mon parent  l>oIyp  by  a  process  of  budding  similar  to  the  bud- 
ding of  plants,  or  of  splitting  sjxuitaneously  into  two  or  more 
nearly  separate  partes,  which  all  became  sej»arate  polyps  with 
growth.  Each  l>olyp  is  a  separately  organized  individual,  but 
all  of  those  which  form  a  compound  mass  or  corallum  are  con- 
nected together  by  living  tissue,  the  mass  of  coral  whieh  they 
tV)rm,  being  the  comjjound  skeleton  for  the  whole  colony. 

In  the  case  of  some  of  these  compound  fossil  corals,  as  seen 
represented  upon  our  plates,  the  parts,  or  corallites,  each  of 
which  was  fonued  by  an  individual  polyp,  are  not  in  close  con- 


\ 


PALEONTOLOGY.  355 


tact  with  each  other;  in  which  case  they  resemble  a  mass  of 
roots  of  some  plant;  such  for  example  as  those  represented  by 
figure  3  of  plate  47,  figure  1  of  plate  48,  figures  1  and  3  of  plate 
49  and  figure  1  of  plate  51.  In  other  cases  the  corallites  are  a 
little  closer  together,  and  yet  not  in  close  contact,  as  those  of 
figure  1  of  plate  50.  In  many  cases  the  corallites  are  in  such 
close  contact  that  they  necessarily  assume  a  many  sided  form 
like  the  cells  in  honeycomb.  Indeed  so  closely  do  some  of 
these  coral  masses  resemble  that  object  that  the  people  often 
speak  of  them  as  "petrified  honeycomb;"  and  the  scientific 
name  of  one  genus  of  these  corals  Favosites  is  derived  from 
the  Latin  word  signifying  the  same  thing.  The  cells  or  coral- 
lites of  these  honeycomb-like  corals  varied  greatly  in  size, 
many  of  them  being  even  much  larger  than  those  of  figure  2, 
plate  49,  and  figure  3,  plate  52.  Others  are  much  smaller,  as 
for  example  those  of  plates  44  and  54;  and  still  others  are 
minute,  almost  as  small  as  hairs,  such  for  example  as  that 
which  is  represented  by  figure  2  on  plate  48.  In  some  cases 
the  corallites  were  in  the  form  of  tubes  more  or  less  completely 
filled  up  by  small  transverse  and  radiating  partitions,  the  latter 
often  not  well  developed.  Specimens  showing  the  surface  of 
such  corals  with  the  open  mouths  of  the  corallites  are  repre- 
sented by  figures  1  and  2  of  plate  44,  figures  4  to  7  of  plate  4(), 
figure  1  of  plate  52,  and  others.  Those  represented  on  plate 
4G  are  joined  together  by  only  two  sides  of  each  corallite, 
w^hicli  gives  their  open  mouths  the  appearance  of  a  chain 
when  viewed  from  above;  and  this  coral  has  therefore  received 
the  name  of ''chain  coral." 

These  hints  may  serve  to  interest  the  beginner  in  the  study 
of  fossil  c-orals,  but  to  gain  any  real  knowledge  of  these  inter- 
esting forms  one  must  give  long  and  patient  study  to  the  ob- 
jects themselves. 
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DESCRIPTIONS   OF    FOSSILS. 


Tlie  fossils  Avliieli  are  described  on  following  pages  and 
tignred  on  plates  37  to  43  ineliisive,  are  in  large  part  of  species 
which  have  been  described  bv  ditferent  authors,  and  at  various 
times;  but  a  i»art  of  these  species  have  never  before  been 
figured.  Four  of  the  species  are  new,  and  are  here  described 
and  figured  for  the  first  time. 

All  the  figures  on  plates  44  to  55  inclusive,  were  engraved 
many  years  ago  by  the  late  J.  W.  Van  Cleve,  as  has  already 
been  stated.  The  species  represented  by  these  figures  have 
been  identified  by  aid  of  the  descriptions  and  figures  which  the 
various  authors  have  i)ublished  who  have  written  upon  Amer- 
ican fossil  corals;  and  the  descriptions  which  are  here  given  of 
these  species  have  been  mainly  copied  or  derived  from  this 
source.  In  short,  I  claim  no  authorship  in  this  portion  of  the 
work,  and  I  have  only  attempted  to  identify  the  species  which 
are  illustrated  by  the  figures,  and  to  make  them  available  to 
those  who  may  desire  to  study  the  fossil  corals  of  the  State. 


UPPER  SILURIAN. 
MOLLUSCA. 

CEPHAIX)PODA. 

(Jenus  (-Jyroceras,  Mnjcr, 
Gykoceuas  klrodi  (sp.  nov.) 

nnie  37,  Fuj,  1,  and  Hate  38,  FigA.  2,  3  iwd  4. 

Shell  moderately  large,  composed  of  about  two  and  half 
whorls,  all  separate  except  perhaps  the  first  one,  which  is  very 
snuill,  and  mostly  obscured  in  our  examples  by  the  inbedding 
rock;  the  transverse  section  of  the  whorls  having  a  nearly 
regular  outline,  except  that  the  peripheral  side  is  a  little  flat- 
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tened,  or  its  convexity  is  aoAiewhat  less  than  that  of  the 
umbilical  side;  the  long  diameter  of  the  whorls  lies  in  the 
plane  of  the  coil,  and  increases  in  proportion  to  the  short  diam- 
eter with  the  growth  of  the  shell,  the  small  inner  volution 
being  nearly  circular  in  cross  section,  while  the  longer  diameter 
of  the  outer  portion  is  about  one-third  greater  than  the  shorter. 
Septa  comparatively  few,  or  not  crowded,  moderately  conca,ve, 
plain;  the  sutures  extending  nearly  straight  across  the  peri- 
pheral portion,  and  across  the  sides  with  gentle  sinuosity,  which 
is  scarcely  ap}>arent  in  the  case  of  the  inner  septa,  but  upon 
the  outer  ones  the  sinuosity  is  somewhat  distinctly  marked. 
Body  chamber  large,  constituting  more  than  half  the  bulk  of 
the  shell.  Siphuncle  rather  small,  placed  subcentrally,  or  a 
little  nearer  to  the  umbilical  than  to  the  peripheral  side. 

The  coil  of  the  shell,  in  the  case  of  the  example  figured, 
seems  to  be  slightly  irregular,  the  separation  of  the  whorls 
being  a  little  greater  in  some  parts  than  in  others ;  and  the 
outer  portion  of  the  body  chamber,  while  not  losing  the  pri- 
mary curved  character  of  the  shell,  diverges  at  its  outer  portion 
considerabW  away  from  the  more  regular  curve  of  the  inner 
portion.  This  feature  is  an  apparent  approach  to  the  chief 
distinguishing  characteristic  of  Lltuite^,  but  it  is  evident  that 
in  our  shell  it  was  a  comparatively  slight  feature  and  confined  to 
the  outer  portion  only  of  the  body  chamber,  and  that  this  slight 
divergence  of  the  (*oil  never  involved  any  of  the  septate  portion. 

The  surface  is  marked  by  numerous  revolving  lines  which 
are  apparently  distributcnl  over  the  whole  surface;  and  these 
are  crossed  ])y  similar  transverse  lines,  which  evidently  corre- 
spond with  the  lines  of  increase  which  were  formed  upon  the 
borders  of  the  aperture  of  the  growing  shell.  The  latter  lines 
extend  across  the  whorls  from  the  umbilical  to  the  peripheral 
side,  in  an  outward  and  backward  direction,  and  with  a  curve, 
the  convexity  of  which  is  forward. 

The  distinct  separation  of  the  whorls  in  this  shell  together 
with  its  other  characteristics,  distinguish  it  as  a  true  Gyroceras ; 
and  its  sjjccifie  characters  are  such  as  to  separate  it  clearly  from 
everv  other  published  form  tliat  it  is  likely  to  be  confounded 
with  upon  casual  examination.  It  bears  some  remblance  to 
both  (j.  ohknnsc  and  (t.  inclegavs^  Meek,  from  the  J^evonian 
strata  of  Oliio.  From  the  former,  it  diftcrs  in  the  absence  of 
any  transverse  ridges,  and  from  both  in  the  distinct  separateness 
of  the  whorls  and  their  less  rapid  increase  in  size. 

Diameter  of  the  coil,  measured  from  the  outer  side  of  the 
aperture  to  the  opposite  periphery,  210  millimeters. 

23— Gkol. 
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Position  and  locality,  Niagara  Group;  limestone  layers  be- 
neath the  shales,  Hartsville,  Indiana,  where  it  was  collected  by 
Dr.  Moses  N.  Elrod,  in  whose  honor  tlie  specific  name  is  given. 


Genus,  ORTHOCERAS,  Bnynius. 
Ortuoceros  anxulatum,  Sowerhy. 

Plate  38,  F1.7.  1. 

Orthooaras  annulalumf  Sowbrby,  1818.     Mineral  Conchology,  Tab.  133. 
Orthoceraa  annuUUum,  Hall,  1868.     20th  Rep.  Keg.  Univ.,  N.  York,  p.  301. 
Orthocmu  laphami^  McOhehney,  1860.     New  Pal.  ForhiIh,  p.  91. 
Orthocaxis  nodoewtatuuif  McCuesney,  1860.     New  Pal.  FohhIIb,  p.  \)4. 
Orthoeertu  nodocosUitum,  McCheskby,  1867.     Tran.  Chi.  Acad.  S<ri.,  vol.  i,  p.  53,  pi. 
9,  fig.  5. 

Tlie  collections  contain  a  single,  somewhat  impertcct  example 
of  an  annulated  Orthoceras^  which  s(»ems  to  possess  the  outward 
characteristics  of  the  species  which  has  been  found  in  the  Up- 
per Silurian  rocks  of  various  parts  of  the  United  States,  and 
which  has  been  generally  referred  to  0.  annnlafam,  Sowerby. 
The  shell  is  conspicuously  marked  by  strongly  raised  annuhi- 
tions,  and  when  perfect  it  was  long  and  slencfer,  or  very  gently 
tapering.  In  the  case  of  our  example  the  surface,  both  upon, 
and  between  the  annulations  is  seen  to  be  marked  by  numerous 
slightly  raised  longitudinal  lines,  which  are  (juite  distinct  when 
viewed  by  cross-light.  These  longitudinal  lines  are  crossed  by 
numerous  somewhat  regular,  finely  uiululating  lamellose  con- 
centric striffi,  which,  although  not  so  distiiu-t  as  the  longitudi- 
nal lines,  together  with  them  give  the  surfa<M»  a  rugo.se 
cancellated  appearance.  .This  surlnce  characteristie,  together 
with  the  strong  annulations,  is  correctly  shown  in  the  ligure  on 
plate  38,  except  that  the  artist  has  given  it  a  little  stronger 
appearance  than  it  naturally  has  in  ordinary  light.  The  se|>ta 
of  0.  annulfitfun  are  descrihe»l  as  bein«r  str()n<::Iv  eoncave,  and 
the  sii)huncle  small.  Our  example  agri-es  with  this  deseription 
in  regard  to  the  sejita,  but  the  character  of  the  siphuncle  is  not 
clearly  made  out.  There  is,  however,  a  comparatively  large 
cylindrical  hody,  occupying  nearly  the  ]>osition  of  a  siphuncle, 
and  which  mav  really  he  of  that  character;  but  it  resembles  a 
small,  slender,  smooth  OrtliOceras  which  has  reached  that  po- 
sition bv  accident.  The  end  of  this  hodv  is  re]>resented  at 
the  lower  end  of  the  figure. 

PoslfioH  and  locftUfj/,  This  sjiecimen,  like  those  of  the  pre- 
ceding species,  was  collected  by  J)r.  Moses  X.  Elrod  from  the 
limestone  strata  of  the  Niagara  Grouj),  beneath  the  Niagara 
shales,  at  Hartsville,  Indiana. 
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SrBOARBONIFEROUS. 

GASTEROPODA. 

Genus  Patella,  LuDtauit,. 
Patklla  levettp^i  (sp.  iiov.) 

Phtt!  HO,  Fi(j«.  4,  5. 

Shell  suboval  in  marginal  outline,  broader  in  front  than 
behind  ;  both  anterior  and  pos^terior  margins  regularly  rounded, 
but  the  latter  margin  more  narrowly  rounded  than  the  former; 
lateral  margins  very  gently  convex  and  regularly  rounded  to 
l)oth  the  posterior  aiid  anterior  margins;  apex  placed  at  about 
two-fifths  the  full  length  of  the  shell  from  the  front,  turned 
strongly  forward;  the  sides  and  front  8loi>ii^g  at  a  nearly  uni- 
form angle  from  the  apex  to  the  margins,  the  slope  being  gently 
convex  ;  the  posterior  slope  longer  and  more  strongly  convex 
than  either  the  sides  or  front.  Surface  marked  with  concentric 
lines  and  somewhat  numerous  stronger  marks  of  growth,  but 
otherwise  plain. 

Length,  2f)  millimeters;  breadth,  14  mm:  height,  9  mm. 

A  single  exami)le  of  this  shell  was  obtained  bv  myself  at 
Si>ergen  Hill.  It  seems  to  possess  all  tbe  characteristics  of  true 
J\itfMa,  although  it  comes  from  paleozoic  strata,  and  the  genus 
to  which  it  is  referred  is  a  common  one  among  living  molTusca. 
This  shell  bears"  some  resemblance  to  a  Crania,  but  it  is  much 
more  elongate  in  marginal  outline  than  any  known  species  of 
that  genus,  and  it  is  also  much  more  elevated.  The  specific 
name  is  given  in  honor  of  Dr.  G.  M.  Levette,  fomierly  of  the 
Geological  Survey  of  Indiana. 

Position  and  localil;/,  Warsaw  Division  of  the  St.  Louis  group 
of  the  Subcarboniferous  series,  at  Spergen  Hill,  Washington 
countv,  Indiana. 


(Tcnns  HelleiioI'uox,  MoMfort. 
Hellerophon  subl.evls,  HalL 

Fluff  40,  Fi^H.  5,  6  and  7. 
Jitlhrophon  ifuh/avh-i^  Hall.     1.S5S.     Traiw.  Albany  IiiBt.,  vol.  iv,  p.  32. 

Shell  subglobose,  having  a  «M)mpact,  somewhat  inflat^'d  as- 
I)ect;  aperture  exjianded  a  little  at  the  sides,  but  not  in  front, 
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its  lateral  diameter  greater  than  the  median,  having  an  areiiate 
appearance  when  viewed  in  front,  l>eoause  of  the  projection 
into  it  of  the  rounded  dorr<um  of  the  preceding  whorl:  umhili- 
eurt  none,  the  umbilical  f<i»aces  being  covered  by  the  thickened 
and  expanded  lateral  edges  of  the  lip;  dorsal  keel  narrow,  in- 
conspicuous;  lip  thin  in  front,  thickened  and  reflected  at  the 
bides;  the  front  margin  roumkMl  upon  each  side  into  a  deep 
median  notch.  Surface  nearlv  smooth,  but  marked  bv  faint 
lines  and  undulations  of  growth,  the  direction  of  wliicli  agrees* 
with  the  borders  of  the  lip. 

Length,  19  millimeters;  extreme  breadth  of  aperture,  18  nini. 

Fihvtion  finrf  local'tttj.  This  si»ecies  was  iirst  describcil  fn>in 
the  Warsaw  division,  St.  Louis  group,  of  the  Subcarbonifcrous 
series  at  Spergen  Hill,  and  Bloomington,  Indiana,  but  the  spe- 
cimens here  described  come  from  strata  of  the  same  formation 
at  Ellettsville,  Monroe  countv,  Indiana. 

Belleropiiox  (Uksom  {s]».  nov.) 

Plate  41,  /'Yf/x.  4,  o  and  (i. 

Shell  very  large  for  a  species  of  this  genus;  whorls  gradually 
increasing  in  size,  broadly  rounded  upon  the  outer  side,  es- 
pecially of  the  outer  portion  of  the  last  one;  aperture  large,  ex- 
panding by  reflexion  of  the  lip  at  the  sides,  but  apparently  not 
sr>  expanding  in  front. 

The  larger  examples,  when  perfect,  had  a  length  of  at  least 
05  millimeters,  and  a  breadth  of  aperture  of  50  mm. 

This  is  one  of  the  largest  species  of  BclU'rophon  that  is  yet 
known  in  North  American  rocks,  but  unfortunati'lv  the  eondi- 
tion  of  the  onlv  s]»e(-*iniens  of  it  which  have  yet  been  obtained 
will  not  a<hnit  of  a  full  descriiJtion,  tliev  bcini>:  in  iaet  onlv 
natural  casts  ot  the  interior  of  the  shell.  The  s|)ace  l)etween 
the  whorls  as  shown  in  figure  5  is  without  doubt  an  indication 
of  the  thickness  of  the  test,  since  the  whorls  were,  of  course,  in 
contact.  This  indicates  that  the  test  was  strong  and  massive. 
Xo  indication  has  been  obtaini'd  as  to  the  character  of  the  sur- 
face markings  of  the  shell,  but  that  of  the  cast  is,  ot  course, 
smooth.  Ordinarily  the  (h'scrijjtion  and  iiamiug  of  a  species 
ought  not  to  be  attempted  from  such  ini]»erfe<-t  material  as 
thttse  examples  aflbrd;  but  the  few  cliai'acteristics  which  are 
here  described  an<l  illustrated  on  plate  41,  together  with  its  re- 
markably large  size,  will  make  the  identilication  of  the  species 
an  easy  matter. 


PALEONTOLOGY.  361 


position  and  locality.  St.  Louis  group  of  the  Subcarbouiferous 
limestoue  series ;  Greencastle,  Putnam  county,  Indiana.  The 
specific  name  is  ffiven  in  honor  of  Mr.  Wm.  Gibson,  of  New- 
port, Indiana,  who  has  furnished  to  the  survey  many  interest- 
ing fossils  for  study. 


BRACHIOPODA. 

Genus  Terebratula,  Llhwyd. 

TeREBRATULA   FORMOSA,   HulL 
RaU  39,  Figs,  «,  7  and  8. 
Terebratula  /ormo«i,  Hall.     1858.     Trans.  Albany  Inflt.,  vol.  iv,  p.  6. 

Shell  elongate,  subovate  in  marginal  outline;  ventral  valve 
strongly  convex  from  beak  to  front,  beak  prominent  and 
strongly  curved;  dorsal  valve  less  convex  than  the  ventral;  the 
borders  of  the  two  valves  meeting  at  the  sides  and  in  front 
somewhat  acutely;  the  front  margin  usually  somewhat  trun- 
cated, but  there  is  no  proper  sinus  in  either  valve.  Surface 
smooth,  or  marked  only  by  the  ordinary  lines  of  growth. 

Length  of  the  largest  example  in  the  collection,  25  milli- 
meters; breadth  of  the  same,  16  mm. 

The  examples  from  which  the  foregoing  descriptions  are 
drawn  are  considerably  larger  than  those  winch  were  originally 
descri])ed  by  Prof.  Hall,  and  yet  they  seem  to  be  specifically 
identical  with  them,  and  were  found  at  the  same  locality.  Still 
larger  examples  were  found  associated  with  these,  which  are 
also  believed  to  be  of  the  same  species. 

Position  and  locality.  Warsaw  division  of  the  Subcarbouif- 
erous series,  Spergen  Hill,  Washington  county,  Indiana. 

BRYOZOA. 

Genus  Archimedes,  Lesneur. 
Archimedes  laxa,  Hall. 

Plate  41,  Fig.  7. 

Archimrtfes  mvaUovifinUj  Hall.     1857.     Proc.  Am.  Asso.  Adv.  »Sci.,  vol.  x.,  part  2, 
p.  178. 

The  collections  contain  some  examples  of  the  axes  of  a 
species  of  Archimedes^  one  of  which  is  represented  by  figure  7, 
plate  41,  and  which  appears  to  agree  with  Prof.  Hall  s  descrip- 
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tioii  of  A.  .^walloviana.  It  is  very  doubtful  whether  the  axes 
alone  of  any  At'chimf't/es  possesses  distinguishinpf  eharaeteristic* 
which  ought  to  be  relied  upon  for  tlie  deterniiiuition  of  species. 
At  least  it  seems  certain  that  considerable  ditterences  exist  in 
the  axes  of  different  examples  of  the  same  species;  and  also 
that  the  character  and  arrangement  of  the  fenestrules  and 
pores  in  some  eases  show  specific  ditferenees  which  the  axes 
alone  do  not  reveal.  Therefore  as  these  axes,  which  are  con- 
tained in  this  collection,  are  not  accompanied  by  any  portions 
of  the  frond,  no  specific  description  is  here  attemptecl. 


RADIATA.  \ 

ECIIIXODEHMATA. 
(4enus  Lepidepthks,  Jleck  i^   Worthm, 
Lkpidesthes  colletti,   White. 

IHate  41,  Fig«.  2  and  3. 

Jjepidetfihcs  colktli,  Whitk.     1878.     Proc.  Acad.  Nat.  Sci.  Phil  ad.,  p.  33. 
J^piikiUhfi*  coUetli,  Whitk.     1880.     An.  Rep.  U.  8.  (leol.  Sur.  Ter.  for  1878.    Part  i.^ 
p.  163,  pi.  40,  fig.  2. 

General  form  apparently  ovate.  Interambulacral  areas  very 
narrow,  linear,  slightly  convex  from  side  to  side,  composed  of 
four  or  five  rows  of  small  pieces,  which  rows  do  not  ai)parently 
decrease  in  number,  except  perhaps  near  each  extremity.  Aui- 
bulacral  areas  l>road,  partakint(  of  the  convexity  of  the  body, 
lance-oval  in  (mtline,  and  five  or  six  times  as  broad  as  the  inter- 
ambulacral areas  are.  Ambulacral  areas  made  up  of  very  numer- 
ous small  rhombic  pieces,  the  transverse  diameter  of  which  is 
a  little  greater  than  the  vertical;  their  lateral  angles  moder- 
ately acute,  and  interlocking  so  that  they  appear  to  be  arranged 
in  oblique  rows;  size  of  the  i)ieces  nearly  uniform  throughout 
the  field,  except  that  they  all  become  a  little  smaller  near  both 
the  upper  and  lower  extremities.  The  number  of  vertical  row.s 
of  pieces  in  each  field  is  apparently  18  or  20.  Each  ambulacral 
piece  has  two  distinct  round  ]>ores,  near  each  other,  and  near 
the  upper  angle  of  the  jiiece,  but  they  are  sometimes  obscured 
by  the  overlapping  of  adjacent  pieces.  Surface  granules  small, 
more  distinct  upon  the  interambulacral  than  ui>on  the  ambul- 
acral pieces. 
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Two  examples  of  this  species  have  been  discovered,  both 
of  which  are  crushed  and  otherwise  in  a  much  damaged  con- 
dition. The  original  height  of  the  larger  one  was  about  45 
millimeters,  and  its  transverse  diameter  apparently  consider- 
ably less. 

The  crushed  condition  of  the  specimen  causes  some  doubt  as 
to  the  true  number  of  longitudmal  rows  of  interambulacral 

Eieces,  but  they  evidently  do  not  exceed  five.  There  seems  to 
e  only  four  rows  to  each  area,  one  row  of  comparatively  large 
pieces,  with  two  rows  of  smaller  ones  on  the  right-hand  side  of 
it,  and  one  similar  row  on  the  left.  This  want  of  bilateral 
symmetry  in  the  visible  rows  of  pieces  suggests  the  possibility, 
that  one  row  of  smaller  pieces  on  the  left-hand  side  of  the 
row  of  larger  ones,  has  been  forced  beneath  the  others  and  out 
of  sight,  by  pressure,  but  a  careful  examination  fails  to  reveal 
any  evidence  of  it. 

This  species  is  clearly  distinguished  from  L.  coreyi.  Meek  & 
WoRTUEN,  the  only  other  known  species  of  the  genus,  by  the 
very  much  narrower  interambulacral  areas,  the  different  and 
varying  proportions  of  the  pieces  which  compose  those  areas 
as  well  as  some  other  important  but  less  conspicuous  differences. 
The  specific  name  is  given  in  honor  of  Prof.  John  Collett. 

Position  and  locality.  Keokuk  division  of  the  subcarbonifer- 
ous  series,  Salem,  Washington  county,  Indiana. 

Genus  Auaricocrinus,  Troost, 

AOARICOCRINUS    SPRINGERI  (sp.  UOV.) 
Plate  40,  Ficfs.  2,  3  and  4. 

Body  of  medium  size,  the  portion  below  the  arms  shallow, 
convex ;  base  truncate  but  not  depressed ;  column  moderately 
large,  the  cicatrix  for  its  attachment  concave,  the  last  joint 
almost  completely  covering  the  basal  pieces ;  first  radial  pieces 
wider  than  long,  and  they  are  the  largest  of  the  radial  series ; 
second  radial  pieces  very  short,  more  than  twice  as  broad  as 
long;  third  radial  pieces  triangular,  and  so  small,  in  some  of 
the  rays  at  least,  that  the  first  piece  of  the  secondary  radial 
or  brachial  series  rests  in  part  upon  the  second  principal  radial 
piece  as  well  as  the  third;  above  or  beyond  each  third  radial 
piece  there  are  for  each  ray  two  pairs  of  pieces  wider  than  long, 
the  distal  ones  of  which  extend  around  the  base  of  the  pairs  of 
arms,  reaching  up  to  the  border  of  the  brachial  apertures; 
interradial  pieces  one  for  each  space,  rudely  ovate  in  shape. 
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longer  tlian  wide,  the  n])per  end  narrow  and  terminating  near 
the  mid-height  of  tlie  arm  bases,  and  bearing  npon  the  upper  end 
of  each  a  nmall  narrow  piece  between  each  pair  of  arnin ;  anal 
pieces  four,  the  first  one  ranging  with,  but  somewhat  smaller 
than  the  lirst  radials;  the  next  articulating  with  the  first  and 
with  the  adjacent  radials  an<l  brachials,  and  separated  from 
each  other  by  the  fourth  anal  piece,  whieh  is  higher  than  wide, 
and  rests  by  its  lower  end  upon  the  first;  all  the  pieces  of  the 
body  tumid,  or  having  a  somewhat  abruptly  raised  transverse 
ridge  upon  each.  Dome  considerably  elevated,  and  composed 
of  numerous  modi^-rately  snuill  tumid  pieces,  the  three  which 
are  placed  immediately  above  the  bases  of  each  pair  of  arms 
being  larger  and  more  tumid  than  the  others  or  even  subspin- 
ous ;  the  anal  area  of  the  dome  being  also  surrounded  by  a  row 
of  similar  pieces  which  bear  prominent  tubercles ;  anal  area  of 
the  dome  prominent  composed  of  minute  pieces,  inflated,  almost 
proboscis-like,  the  aperture  at  top  directed  upward  and  project- 
ing above  the  summit  of  the  dome. 

Height  from  base  to  top  of  dome,  twenty-seven  millimeters ; 
height  from  base  to  top  of  arm-bases,  12  mm.;  diameter  of 
body  including  arm-bases,  28  mm. 

This  difiers  from  all  other  species  oi'  Af/arirorritnis  in  the  pe- 
culiar shape  of  the  anal  area  of  the  dome,  which  is  tumid,  as 
just  stated,  almost  i»ro])oscis-like,  and  has  its  aperture  directed 
upward.  It  also  ditVers  from  most  of  them  in  the  convexity  of 
the  lower  side,  a  character  which  has  hitherto  been  observed 
only  in  species  of  the  lower  Burlington  group. 

Position  and  locality.  The  only  known  example  of  this  spe- 
cies was  found  in  the  ''terrace  drift,  west  bank  of  the  Wabash, 
at  Clinton,  Vermillion  county,  Indiana,"  owned  by  Mr.  William 
Gibson.  Its  exact  geological  horizon  is,  therefore,  not  accurately 
known,  but  it  probably  comes  from  that  of  the  Keokuk,  or 
lower  Burlington  division  of  the  iSubcarboniferous  series.  The 
specific  name  is  given  in  honor  of  Frank  t^prijiger,  Esq.,  joint 
author  with  Mr.  Charles  Waclismuth  in  their  able  Revision  of 
the  1  ^iheocri  noi  d  ea . 
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Genus  Onychocrinus,  Lyon  ^  Casseday. 
Onychocrinus  exsculptus,  Lyon  Sf  Casseday. 

PtaU  40,  Itg.  1. 

Onychocrinus  exsculptus,  Lyon  &  Cassady.     1860.    Am.  Jour.  Sci.,  vol.  xxix,  (2), 
p.  78. 

The  following  is  the  substance  of  the  original  description  of 
this  species  as  given  by  Lyon  &  Casseday,  which  is  copied 
here  because  our  example  is  not  perfect  enough  for  full  descrip- 
tion. Calyx  vasiform,  spreading  to  the  base  of  the  free  arms; 
surface  ornamented  with  minute  granules.  Basal  pieces  three, 
their  under  surfaces  concave,  forming  a  saucer-shaped  depres- 
sion, which  w^as  wholly  filled  by  the  column.  Four  of  the  sub- 
radial  pieces  pentagonal,  tw^o  of  them  being  larger  than  the 
other  two,  all  being  distinctly  angular  at  top;  the  fifth  one  is 
hexagonal  and  somewhat  smaller  than  the  other  four.  Radial 
pieces  generally  five  to  each  ray;  the  first  row  are  large,  hepta- 
gonal,  except  in  the  postero-lateral  rays  where  they  are  hexa- 
gonal; their  superior  margins  are  horizontal,  on  which  are  im- 
posed the  second  row  of  radial  pieces;  these  are  smaller  than 
the  first,  hexagonal,  nearly  twice  as  w^de  as  high.  The  third 
and  fourth  rows  are  similar  in  form,  but  become  gradually 
smaller;  the  fifth  row  are  heptagonal,  and  support  on  each 
beveled  edge  a  row  of  two  or  three  brachial  pieces,  which  are 
smaller  than  the  radials.  Upon  the  last  brachial  pieces  rest  two 
arms,  which  are  as  long  as  the  body,  and  composed  of  stout 
pieces.  These  arms  have  short,  stout  pinnula?  alternately  dis- 
posed at  their  sides. 

The  interradial  pieces  vary  from  twenty  to  twenty-five;  the 
first  being  quite  large  and  situated  between  the  rays  opposite 
the  first  and  second  radials  respectively;  the  others  are  smaller, 
and  decrease  in  size  upward. 

The  foregoing  is  condensed  from  the  original  description  of 
Lyon  k  Casseday,  and  to  it  may  be  added  the  following:  At 
the  ])ases  of  the  arms  above  the  third  secondary  ra<lial  pieces, 
and  Ix'twoon  each  pair  of  arms  there  are  from  one  to  three 
small  pieces.  The  sutures  between  the  principal  radial  pieces 
are  straight,  and  those  between  the  secondary  radial  pieces  in 
our  example  are  only  slightlv  sinuate,  bit  the  sutures  between 
the  joints  of  the  arms  are  distinctly  and  somewhat  deeply  sin- 
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nous.  The  stem  ifi  long,  round,  and  rather  strong,  composed 
of  very  numerous  pieces  of  nearly  uniform  size,  but  near  the 
])ody  the  joints  are  very  thin,  and  the  stem  is  tliero  a  little 
larger  than  elsewhere.  i^'i 

The  figure  on  plate  40  is  of  natural  size,  and  i^rives  a  good  idea 
of  \tH  size  and  shape,  as  well  as  many  of  the  details  of  its  structure. 

PoHition  av(f  loetiJHy.     Keokuk  division  of  the  kSuboarhonifer- 
ous  grouj),  Crawfordsville,  hnliana. 


OxYcnocRiNrs  ramilosus,  Lyon  iS-  Ca.^sctfay. 

Hate  3y,   FiffM.  2  and  :i 

F'irbcitiornnuK  if»»iM/(*»»Mx,  Lyon  iV:  CAS«iKi)AY.     lHo9.     Am.  Jour.  Sci.,  vol.  xviii.,  (2.) 
p.  237. 

Column  moderately  large  but  slioit,  composed  of  thin  pieces 
of  equal  size,  its  upper  end  entirely  concealing  the  basal  pieces 
of  the  body  or  allowing  only  their  edges  to  appear;  subradial 
pieces  couiparatively  snuill,  much  wider  than  high;  primary 
radial  pieces  coniparatively  large,  four  to  each  ray,  not  differing' 
greatly  in  size;  the  first  one  of  each  ray  articulating  with  each 
other  at  their  sides  and  with  the  subradials  below;  the  second 
and  third  jueces  of  nearly  the  same  size  and  shape;  the  fourth 
piece  of  similar  size  and  shape  with  the  others,  except  that  it 
has  a  sharp  projection  at  the  middle  of  its  ui)i>er  border  w^hich 
partially  separates  the  two  secondary  ra<lial  pieces  wliich  rest 
upon  it.  The  secondary  rays  are  not  divided  into  two  equal 
parts,  as  the  primary  rays  are,  but  they  give  off  moderately 
strong  branches  at  considerable  intervals  along  their  sides,  there 
being  about  four  secondary  radial  pieces  of  nearly  equal,  or 
gradually  diminishing  size  between  the  fourth  piece  of  the  prin- 
cipal ray  and  the  first  side  branch  of  the  secondary  ray,  and 
the  intervals  between  the  branches  becoming  less  towards  the 
upper  ends  of  the  branching  arms  in  which  the  secondary  rays 
terminate.  The  sutures  between  all  the  pieces  of  both  the  pri- 
niarv  and  s(»c(MKlarv  rays  are  sinuous,  bein":  concave  at  the 
middle  and  elevated  or  convex  at  the  sides;  those  of  the  seo- 
ondarv  ravs  a  little  more  deeplv  sinuous  than  those  of  the  pri- 
mary  rays.  Between  the  primary  rays,  adjoining  the  first,  sec- 
ond an<l  sometimes  the  thi'nl  radial  i»ieces,  there  are  from  one  to 
three  or  four  interradial  i»ieces,  all  of  which  are  small,  but  the 
lower  one  bein)^:  much  humT  than  any  of  the  others.     There  is 
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also  a  similar  set  of  secondary  interradial  pieces  between  the 
lower  portions  of  ea<*h  pair  of  secondary  rays.  Anal  space 
moderately  large,  said  by  Lyon  &  Casseday  to  contain  from  four 
to  six  pieces,  but  they  are  not  satisfactorily  discernable  in  our 
example.  Outer  surface  of  the  rays  and  arms  moderately  con- 
vex and  finely  granular. 

Our  example  has  been  somewhat  flattened  by  pressure,  and 
its  proportionate  width  is  therefore  not  satisfactorily  deter- 
mined. Height  from  the  base  to  the  top  of  the  fourth  primary 
ray  19  millimeters;  extent  of  the  secondary  rays  and  arms 
above  the  latter  point  about  50  mm. 

Position  and  locality,  Keokuk  division  of  the  Subcarbonifer- 
ous  series,  at  Crawfordsville,  Indiana. 


Genus  CYAxnocRiNUS,  Miller. 
Cyathocrinus  multibrachiatus,  Lyon  ^  Casseday. 

Fiate  39,  Itg,  1. 

Oyaihoa'inu8  rnuUifn-aekiatuSj  Lyon  &  Casseday.     1859.     Am.  Jour.  Sci.,  vol.  xxviii., 
p.  245. 

Our  example,  which  is  well  represented  by  figure  1  on  plate 
39,  is  probably  identical  with  the  C.  multibrachiatus  of  Lyon  & 
Casseday,  but  as  a  large  part  of  it  is  embedded  in  shale,  and 
the  portion  which  is  visible  presents  some  difterences  from  the 
type  of  the  species  according  to  the  original  description  given 
by  those  authors,  I  am  not  without  some  doubt  as  to  its  specific 
identity.  Our  example  seems  to  have  four  principal  radial 
pieces  to  each  ray,  instead  of  from  three  to  eight,  as  stated  by 
Lyon  &  Casseday.  The  subradial  pieces  seem  also  to  be  sim- 
ply convex  and  entirely  free  from  the  broad,  faint  radiating 
plications  mentioned  by  those  authors;  but  in  other  respects 
our  example  seems  to  agree  well  with  their  description.  Our 
figure  gives  so  correct  a  representation  of  the  visible  portion  of 
the  example  that  no  formal  description  is  attempted,  because  it 
would  be  incomplete  at  best.  Its  long,  slender,  numerous 
arms,  cui)-sliai)ed  body  and  moderately  strong,  round  stem  will 
serve  for  its  ready  identification. 

Position  and  locality.  Keokuk  division  of  the  Subcarbonifer- 
ous  series,  Crawfordsville,  Ind. 
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Genus  Platycrinus,  M'dUr. 

rLATVCRIM'S    HEMISPHKRICl'S,  Mcck  A*    Worthcii. 

I  fate  41,  /T/^.  1. 

Flnhjeriini*  h*mi\.*}th*riruj'^  Meek  ^  Worth kn.  18ti5.  Phk'.  Acad.  Nat.  Sci.,  Phila, 

p.  102. 

Jfof'H'nn  u«  hem  iffjjhrnruj',  M  e e k  A:  Wo kth  EN .  ]  s< j8.  1 1 1  ini> i ^  ( n;c»  1 .  Rep. ,  vol .  i i  i ,  p. 

')11. 

'*  Do<ly  ratlier  above  inediuiii  size,  liomispherieal,  J.)eiiig 
rourwied  below,  aiul  about  twice  as  wide  a.s  high:  base  broad, 
hajjin-shaped,  and  foriuiug  about  one-third  the  entire  hniglit  of 
the  cuj),  with  a  jientagonal  f outline,  as  seen  from  below;  facet 
for  the  attai-hinent  of  the  eohinm  between  one-third  and  one- 
fourth  the  diameter  of  the  base  and  subelliptieal  in  outline. 
Firnt  radial  pieces  larger  than  the  basal,  wider  than  high, 
nearly  quadrangular,  and  widening  moderately  from  below  up- 
wards; facet  for  the  recej^tion  of  tlie  second  radial  one-third  as 
wide  as  the  snnmiit  and  extending  down  nearly  one-fouith  the 
leugtli  of  the  j)lates,  concave  and  sl(7j:)ing  outward,  witli  a  deep 
notch  within.  Second  radial  pieces  very  small,  but  tilling  the 
cavitv  in  each  of  the  first  radials,  from  which  thev  extend  out 
nearly  horizontally;  pentagonal  in  outline,  and  each  supporting 
on  its  superior  lateral  sloping  margins  the  first  divisions  of  the 
arms,  which  are  comparatively  small  and  bifurcate  again  on  the 
second  piece;  beyond  this  the  two  outer  divisions  remain  sim- 
j»le,  but  the  two  inner  divide  again  on  the  second  piece,  mak- 
ing six  arms  to  each  ray,  or  thirty  to  the  entire  series. 

"Arms  after  the  last  divisions,  long,  slender,  cylindrical  and 
composed  at  first  of  a  series  of  quadrangular  pieces,  but  pass- 
ing gradually  upward  into  interlocking  triangular  pieces,  and 
still  further  up  forming  a  double  series  of  small,  alternating, 
cuneiform  pieces,  supporting  closely  arranged,  long-jointed 
tentacles.  Anal,  interradial  and  vault  pieces  unknown;  sutures, 
except  between  the  basal  pieces,  distinctly  but  not  widely  or 
deei»ly  channeled. 

"  Surface  ornamented  with  rather  small,  but  well  defined, 
prominent  nodes.  On  the  base,  these  nodes  are  arranged  in 
ten  rows,  five  of  which  radiate  from  the  facet  for  the  reception 
of  the  column,  one  to  each  of  the  corners,  while  those  bettt^een 
each  of  these  form  intermediate  radiating  rows,  consisting  at 
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fir^t  of  a  single  range,  but  bceomiug  a  double  or  triple  range 
near  the  margin,  when  the  three  Bometimes  coalesce  laterally. 
On  tlie  iirst  radial  i»ieees  two  rowsn  pass  from  just  beneath  the 
facet  for  the  reception  of  the  second  radials  to  each  of  the  in- 
ferior lateral  angles,  while  between  these  there  is,  at  first,  a 
single  node,  but  further  down  two  or  three  rows,  consisting  of 
nodes  which  show  a  disposition  to  become  elongated,  or  coalesce 
laterally,  so  as  to  form  little  transverse  ridges;  above  there  is 
also  a  row  extending  horizontally  to  each  superior  lateral  angle, 
with  a  few  less  re":ularlv  arraui^ed  nodes  on  the  side  below 
these.  A  single  transversely  elongated  node  sometimes  also 
occurs  on  the  little  radials,  and  one  less  distinctly  deiined  also 
sometimes  on  each  of  the  pieces  between  this  and  the  next 
bifurcation. 

''15readth  of  body  at  the  summit  of  first  radial  pieces,  1.07 
inches,  height  of  the  same  O.HO  inch;  breadth  of  base,  0.67 
inch  ;  breadth  of  first  radial  pieces  at  the  summit,  0.54  inch  ; 
breadth  of  second  radials,  0.19  inch.'* 

Posiition  mid  lorftlihi.  Keokuk  division  of  the  Subcarbonifer- 
ous  series,  Crawfordsville,  Indiana. 


PROTISTA. 

rOKIFERA. 

Genus  Pal^^acis,  Haime. 

V\L.v.KQ\s  cuNEATUS,  Mcck  ij'  Worthcii. 

Hate  41,  Figs.  Hand  9, 

Siifieno]X)tcriuin  cunf^atinn,  Meek  &  Worthex.    October,    1860.     Proc.    Acad.   Nat. 

Sci.  Phi  la.,  p.  448. 
Sphenopotemm  ciinexttmn,  Meek  <&  Worthex.     186t).    Geol.  Sur.  Illinois,  vol.  ii., 

p.  2IJ.S,  pi.  ID,  fig.  1,  a,  />,  c  ami  d. 

Meek  &  Worthen  described  tliis  species  togetlier  witli  tbree 
otliers  of  tlie  same  genus  in  tbe  works  above  cited,  under  the 
generic  name  of  tSpnenopofcrifO/i^  which  they  had  proposed  for 
them.  In  the  same  year,  but  a  few  months  previously  Ilaime 
poposed  the  generic  name  of   Palaads  for  tlie  same  generic 
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torni8,  and  that  naiiie  tliorutore  takes  preoodenee.  The  follow- 
ing is  a  copy  of  the  speoifie  description  of  the  form  which  ia 
illustrated  on  plate  5. 

"  Compressed,  cunate,  longer  than  wide;  base  sharp,  a  little 
rounded  at  the  lateral  edges ;  cells  from  two  or  three  to  about 
live,  rather  distant,  deep,  conical,  or  a  little  compressed  below, 
and  arranged  alternately  on  each  lateral  edge ;  rounded  or 
slightly  oval  at  the  aperture,  and  directed  obliquely  outward 
and  upward;  often  having  one  or  two  slightly  prominent  ridgea 
extending  part  of  the  way  up  the  inside;  perforations  of  the 
walls  numerous  and  distinct.  Surface  stria?  tine,  closely  ar- 
ranged, rather  regularly  and  minutely  crenulated,  directed 
obliquely  inward  and  downward  from  the  apertures  of  the  cells, 
and  passing  more  or  less  nearly  parallel  to  each  other,  to  the 
base,  on  the  lower  flattened  pr>rtion.  Length,  0.75  inch; 
breadth,  0.50  inch;  thickness,  0.22  inch.'' 

Position  and  locality.  Warsaw  division  of  the  Subcarbonifer- 
ous  series,  Spergen  llill,  Washington  county,  Indiana. 


COAL    MEASURES. 
MOLLL'SCA. 

OASTEROI'ODA. 

Genus   PoLvniKMnpsrs,  Portlarl,-. 

POLVIMIEMOPSIS  MTIDILA,  Mixh'  fi'    Worthcii. 

ntU-  12,  FifjA.  7  and  S. 

Pt^lifj^emopHiA  nUidula^  Mkkk  «!t  Wouthex.     (ie<»l.  Siir.  UlinoiH,  vol.  ii,  p.  374,  pi.  31, 
ligri.  0  a  and  b. 

The  shell  figured  on  j»latc  42  is  ri*fcrrc(l,  with  some  doubt, 
to  P.  nifi(/uhi,  Mock  \*  Worthcn.  One  shell  seems  to  have 
much  the  same  form  and  general  cliararteristic-s  of  their  type, 
but  is  a  little  more  elongate,  and  the  volutions  are  a  little  less 
eonvt^x.  These  differences,  however,  seem  only  to  be  varietal, 
and  therefore  the  deserijjtion  of  tlu'  spi'eies  as  given  by  those 
authors  is  here  eopicMl. 
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"Bliell  of  medium  size,  subfusiform,  spire  elongated,  conical, 
rather  atk^uuiite  and  aeiiUdy  pointed  above.  Volutions  eight  to 
eight  and  a  half,  rather  convex,  last  one  comparatively  large, 
composing  less  than  two-thirds  tlie  entire  length,  somewhat 
contracted  and  produced  below.  Suture  well  defined,  especially 
between  the  lower  whorls.  Apeiture  narrow,  subovate,  a  little 
oblique  and  acutely  angular  above,  rather  narrow,  and  appar- 
ently provided  with  a  small  rounded  sinus  at  the  base  of  the 
columella  below.  Outer  lip  thin  and  sharp,  with  a  slightly 
I)rominent  nuirgiu.  (/olumella  arcuate,  and  somewhat  twisted 
below;  inner  lip  nearly  or  quite  obsolete  above.  Surface 
smooth,  but  showing  under  a  magnifier  extremely  fine,  obscure 
lines  of  growth.  Length  1.10  inches;  breadth,  0.43  inch;  apical 
angle  regular,  divergence  30°;  length  of  aperture,  0.47  inch; 
breadth,  0.20  inch." 

Position  and  local  if}/.  Coal  measure  strata,  Eugene,  Vermil- 
lion county,  Indiana. 


COlsVHlVERA. 
(fcnus  XucuLA,  Lamarck. 

^  NrCULA    VENTRICOSA,   Hall. 

PfaU  42,  FigH.  9  and  10. 
yuciiJo  cmtrir(miy  II ALL.     1858.     Gwlogy  of  Iowa,  part  ii,  p.  716,  pi.  29,  figs.  4,  5, 

There  is  no  room  for  doubt  tliat  the  species  which  is  repre- 
sented by  figures  *J  and  10,  on  plate  42,  is  identical  with  the  N. 
ventricom  of  Ilall,  and  it  is  not  improbable  that  the  latter  is 
really  a  synonym  of  N.  tumida^  IHiillips;  but  as  I  have  no 
means  at  hand  for  satisfactory  com])ari8on,  I  prefer  to  use  the 
name  which  has  been  proposed  by  Professor  Hall.  The  follow- 
ing is  a  cojiy  of  his  description  of  the  species  as  given  in  the 
work  cited. 

■  'sShell  ovoid,  gibbous  or  subventricose  on  the  middle  and 
upper  part  of  the  shell ;  outline  regularly  curving  to  the  base 
and  [)osterior  extremity;  l>eaks  near  the  anterior  extremity  in- 
curved and  inclining  forward,  with  a  cordiform  depression  be- 
neath them.  Surface  nuirked  bv  fine  concentric  striie  and  some 
stronger  lines  of  growth.  Hinge  line,  marked  on  the  posterior 
side  of  the  beak,  by  thirteen  or  fourteen  small,  prominent  teeth, 
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wliich  inerearfe  in  strength  as  they  reetf«le  from  the  beak:  an- 
terior side  with  .several  r^mall  teeth, antltwo  others  much  stronger, 
with  a  deep  pit  between ;  muscular  impressions  strongly  marked : 
shell  thickened  just  within  the  margin." 

Poaition  and  locality.  Coal  measure  strata,  Sullivan  county, 
Indiana. 

BRACIIIOPODA. 

Genus  Spirifer,  Sotccrhy. 

Sub-genus  Martima,  McCoy, 

Spirifer  (Martinia)  lineati's,  Mnii'm. 

Plate  42,  Fig*.  4,  5  and  6. 

The  shell  which  is  here  figured  is  one  which  has  usually  been 
referred  to  Spinfer  linratus  Martin,  but  which  McChesney  de- 
8cri]>ed  under  the  name  of  *S'.  perphxa.  Although  it  very 
closely  resembles  *S'.  lineata,  one  can  hadlv  be  satisfied  that  it  is 
really  specifically  identical,  and  it  is  probable  that  we  shall  be 
justified  in  adopting  McChesney's  name.  Xot  having  the 
means  for  direct  comparison  with  the  European  form  at  hand, 
however,  T  ])refor  to  leave  our  shell  for  the  present  with  iS^.  Ihir- 
atif.s,  where  it  has  been  placed  by  the  majority  of  paleontologists 
who  have  noticed  it ;  making  the  following  brief  description  : 

Shell  moderately  gibbous,  transversely  subclUptical  in  mar- 
ginal outline,  the  front  and  sides  regularly  rounded ;  hinge 
much  shorter  tlian  the  width  of  the  shell :  cardinal  extremities 
rounded;  cardinal  area  distinct,  an-hed  and  moderately  high. 
Ventral  valve  convex:  umbonal  portion  prominent:  beak 
]>roniinent,  incurved  :  area  small:  without  median  sinus,  but 
there  is  a  slight  tlattening  of  the  valve  at  tlie  front  which  gives 
the  front  nuirgin  a  very  slight  sinuosity.  Porsal  valve  regu- 
larly convex,  both  transversely  and  logitudinally  :  uinl)onal  por- 
tion prominent,  but  not  so  much  so  as  that  of  the  other  valve; 
beak  moderately  prominent  and  projecting  a  little  beyond  the 
hinge  line.  Surface  marked  by  numerous  very  faint  radiating 
lines  and  somewhat  stronger  concentric  lines:  the  latter  being 
impressed  and  finely  crcnulate,  the  minute  erenulations  appar- 
ently marking  the  bases  of  hair-like  spines  when  the  surface 
of  the  shell  was  perfect. 
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Length  from  ventral  beak  to  front,  17  millimeters;  breadth, 
18  mm.;  greatest  thickness,  both  valves  together,  13  mm. 

Position  and  locality.     Coal  measure  strata,  Eugene,  Indiana. 

Genus  Productus,  Sowerby. 
Productus  punctatus,  Martin. 

llcUe  42,  Fig»,  1,  2  and  3. 

This  is  one  of  the  best  known  species  of  characteristic  coal- 
measure  fossils,  and  one  the  specific  identity  of  which  with  the 
European  form  of  that  name  has  never  been  seriously  ques- 
tioned. The  following  description  applies  to  the  species  as  it 
•exists  in  widely  separated  localities  in  the  United  States. 

Shell  large,  test  thin;  marginal  outline  varying  from  imper- 
fectly four  sided,  the  narrowest  side  being  the  posterior  one,  to 
fiubovate,  sometimes  being  wider  than  long,  but  sometimes 
longer  than  wide;  cardinal  margin  almost  invariably  shorter 
than  the  width  of  the  shell  at  any  part  in  front  of  it;  anterior 
border  broadly  rounded  but  usually  a  little  emarginate  at  the 
middle;  sides  flattened, by  which  means  the  lateral  margins  are 
somewhat  straightened;  ears  small.  Ventral  valve  broadly 
arcuate  from  front  to  rear,  in  which  direction  there  is  also  a 
T)road  mesial  flattening  of  the  valve,  with  usually  a  shallow  but 
fiomewliat  distinct  mesial  sinus  along  its  middle;  umbo  promi- 
nent, narrow;  beak  snuill,  incurved  and  projecting  slightly  over 
the  cardinal  border.  Dorsal  valve  moderatelv  concave;  beak 
.as  such  wanting,  its  place  being  concave;  mesial  fold  ill  defined, 
there  l)ein<i:  onlv  a  slitirht  mesial  elevation  of  the  valve  extend- 
ing  along  the  visceral  and  anterior  portions. 

Surl'acc  of  both  valves  marked  by  rather  numerous  and 
regular  comnMitric  folds,  which  are  smaller  at  the  beak  and 
borders  than  elsewhere,  upon  adult  shells,  and  smaller  and 
more  distinct  upon  the  dorsal  than  upon  the  ventral  valve; 
interspaces  betwec^n  the  concentric  folds  j^lain;  folds  supporting 
numerous  spines  of  varying  size,  but  all  minute  and  more  or 
less  apj»ress(Ml  against  the  shell. 

Length  of  the  example  figured,  which  is  of  adult  size,  t>7 
millimeters;  breadth  of  the  same  at  the  broadest  part,  about 
the  same  as  the  length. 

Position  and  locality.     Coal  measure  strata,  Newport,  Indiana. 

24— (}»>!« 
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FOSSIL  PLANTS. 

(Joniis  TAONirRUS. 

Taoxi'Rus  collktti,  Ltusf/iiereu/-, 

Hate  4.S,  Fiff.  I. 

Chondrxtfn  colletti,  Lt>KirKiiKrx.     1870.     Ills.  (ieol.  liep.,  vul.  iv,  p.  379. 
Tiumurw  ailhtti^  T^esiji'Khki  x.     Vol.   R,  Atla.H  Coal   Flora,  2(1  Geol.  Sur.  Penna.,. 
pi.  A,  fig.  7. 

The  following  is  a  copy  of  the  des(rription  of  this  speoicH  as 
given  by  JVofessor  Lesqiiereiix : 

"Frond  large,  dividing  fan-like  into  numerous  crowded 
branches,  dichotoinous,  either  diverging  on  both  sides  of  the 
main  axis  or  arched  on  one  side;  ultimate  divisions  simple, 
linear,  cylindrical,  with  irregular  borders. 

*'  This  species  is  not  as  yet  satisfactorily  known.  I  have  re- 
ceived  from  Mr.  John  ('ollett,  of  p]ugene,  Indiana,  some  speci- 
mens of  a  black  fossiliferous  limestone,  whose  surfaces  are 
marked  with  the  remains  of  these  plants,  true  Fucoides.  The 
species  distantly  resem}>les,  by  the  curving  of  its  branches^ 
Fucoide.s  vauda-iiallL  Vanuxem.  But  it.is  evidently  a  compound 
of  separate  brandies,  dicliotomous  from  near  the  base  of  the 
frond  (the  base  is  broken  from  the  specimen),  the  l)ranches  in 
dividing  and  asi^ending,  forming  fan-like  or  ttabellate  fronds* 
The  brant'hes,  which  are  ultimately  simple,  leave  upon  the  stone 
a  half-cylindrical  impression  and  are  distinct  from  each  other.*' 

Position  tnnf  locdlitij.     Coal  measure  strata,  falls  of  Mill  creek, 

•  ' 

Fountain  county,  Indiana. 

(lenus  SriiKNOPHVLLUM,  Bront/nvtrf. 
SiMiKNoiMiVLLUM  scuLOTiiEiMi,  Brougniurt, 

Plate  48,  hig.  2. 

The  following  is  a  copy  of  the  desitription  given  of  this  plant 
by  Professor  Lesquercux,  in  his  coal  flora  of  Vcnnsylvania: 

*'Verti(;ils  of  live  to  nine  leaves;  leaves  broadly  euneate, 
rounded  and  crenulate  at  the  upper  border;  veins  free  at  the 
base,  much  divided;  spikes  thick,  cylindrical. 
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"  This  species,  the  most  common  and  most  beautiful  of  the 
genus,  is  easily  known  by  the  undivided  rounded  upper  borders 
of  the  loaves,  which  often  a])pear  entire  or  very  sligjtly  erenu- 
late,  but  are  sometimes  acutely  dentate.  The  whorls  vary  much 
in  diameter,  the  leaves  being  from  one-half  to  nearly  two  cen- 
timeters long  and  equally  as  variable  in  width.  The  spikes  are 
rarely  found  attached  to  stems  bearing  leaves,  and  therefore  it 
is  rarely  possible  to  refer  them  to  tlieir  species.'* 

Position  and  localiUj.  This  species  raJiges  throughout  the 
whole  thickness  of  the  coal  measures,  and  is  found  from  Penn- 
sylvania to  the  Mississippi  valley.  The  specimen  figured  on 
plate  43  is  from  Shelburn,  Sullivan  county,  Indiana. 

Sphknophyllum  emargfnatum,  Brongyrinrt, 

Plate  43,  Fig.  3. 

This  species,  like  the  last,  is  described  by  Prof.  Lesauereux 
in  his  admirable  Coal  Flora  of  I^ennsylvania,  of  which  descrip- 
tion the  following  is  a  copy: 

"  Leaves  narrower  [than  those  of  S.  ftchlofhcimt],  truncate  at 
the  top,  obtusely  dentate,  [irinniry  nerves  confluent  at  the 
ibase. 

"This  species  differs  from  the  former  merely  by  proportion- 
ately longer,  narrower  leaves,  cut  horizontally  (not  rounded)  at 
the  upper  margin,  and  the  primary  veins  joined  at  the  base  and 
less  divided.    The  species  is  easily  confounded  with  the  former.*' 

Position  and  locality.  The  specimen  figured  on  plate  43  is 
from  Lebanon,  Warren  county,  Indiana. 
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VAN    CLEVE'S   FOSSIL   CORALS. 


The  fosRil  corals  wliicli  aro  represented  on  plates  44  to  55,  in- 
elusive,  as  lias  before  been  stated,  were  many  yeai^s  ago  studied 
by  Mr.  J.  W.  Van  Cleve,  with  the  view  to  their  publieatioii^ 
and  the  figures  referred  to  were  all  engraved  by  his  own  hands. 
His  death  prevented  the  publication  of  his  work,  and  the  names- 
he  had  applied  to  the  si)eeies  have  all  been  s\iperseded  by  those 
of  subse([uent  authors.  I  have,  therefore,  made  no  use  of  hi& 
manuscript,  but  identifying  his  figures  from  the  })ublished  de- 
scriptions of  other  authors,  1  have  either  copied  those  descrip- 
tions, or  have  given  the  substance  of  them  in  otlier  words. 
This  portion  of  the  present  article  is,  therefore,  wholly  one  of" 
compilation,  aiul  one  in  whicrh  I  claim  no  proper  authorship. 


LOWER  SILLTIUAN. 

Genus  Streptklasma,  IJalL 

Strkptelasma  cornjculum,  HalL 

HaU^rn^  Figs.  2,  3  amM. 

The  following  is  Prof.  IlalFs  original  description  of  this  spo- 
cies.  Vol.  I,  Paleontology  of  New  York,  p.  ♦>!) : 

** Turbinate,  curved  near  the  base,  which  terminates  in  an 
acute  point,  somewhat  rapidly  expanding  above;  cup  profound; 
lamelhe  about  sixty;  surface  nuirked  by  strong  longitudinal 
lines  indicating  the  lamellifi,  which  are  crossed  by  tine  concentric- 
wrinkled  lines.  Length  varying  from  three-fourths  to  one  and 
a  half  inches/' 

The  foregoing  description  was  made  from  specimens  col- 
lected from  the  Trenton  group  of  New  York.  It  occ\irs  abund- 
antly in  the  lower  Silurian  strata  of  Ohio  and  Indiana,  specimens 
of  which  are  often  found  several  inches  in  length,  being  much 
larger  than  those  mentioned  by  IVof.  liall.  It  is  likely  to  be 
found  in  those  counties  of  Indiana  which  adjoin  Ohio,  from 
Wavne  county  southward.  This  species  has  fre([uently  been 
published  under  the  generic  name  of  Petraia^  but  Munsters 
generic  description  of  Petrala  will  not  apply  to  the  structure  ot" 
the  coral  here  described  and  figured. 
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Genus  Pal^ophyllum,  Billings. 
Pal.E()PUYllum  divaricaxs,  Nichohion. 

Plate  52,  Fig.  4. 

The  ftpecicfl  represented  by  figure  4,  on  plate  52,  seems  to  be 
identical  with  that  which  was  described  by  Dr.  Nicholson  in 
Vol.  n,  Paleontology  of  Oliio,  p.  220,  under  the  name  of  PaUvo- 
phyllum  <livaricani^\     Tlie  following  is  a  copy  of  his  description : 

"  Corallum  usually  free,  sometimes  apparently  attached,  com- 
pound, formed  of  conical  turbinate  corallites,  which  are  pro- 
duced by  lateral  gemmation,  or  rarely  by  fission,  and  which  are 
directed  outward  from  the  parent,  usually  at  a  more  or  less 
open  angle,  and  are  never  in  actual  contact  with  each  other. 

The  number  of  corallites  in  a  corallum,  so  far  as  observed, 
varies  from  two  to  six.  Septa  from  fifty-eight  to  sixty-two, 
alternately  large  an<l  small,  the  large  ones  becoming  twisted  as 
they  approacli  the  center  of  the  visceral  chamber,  where  they 
unite  with  one  another  laterallv  and  form  a  more  or  less  devel- 
oped  central  mass  of  vesicular  tissue.  No  dissepiments  nor 
columella.  Tabulse  unknown.  Wall  with  a  well  developed 
epitheca,  with  longitudinal  ridges  corresponding  witli  the  septa 
within,  and  also  witli  faint  encircling  stria*  and  a  few  shallow 
annuhitions  of  growth.  Calices  deep,  with  a  flattened  space 
at  the  bottom.  Free  edges  of  the  septa  not  furnished  with 
spines  or  denticulations.     Apparently  no  fossette. 

''The  best  preserved  specimen  which  has  come  under  my 
notice  consists  of  two  corallites,  one  budded  from  the  side  of 
the  other  nearly  at  right  angles.  The  largest  corallite  has  a 
length  of  nearly  ten  lines,  a  diameter  of  calice  of  seven  lines 
and  a  deptli  of  calice  of  four  lines.  Another  specimen  consists 
of  six  nearly  equally  sized  corallites,  apparently  produced  by 
parietal  gemnuition,  and  liaving  a  length  of  five  or  six  lines, 
and  a  diameter  at  the  calice  of  about  five  lines.  Another 
specimen  consists  of  two  large  corallites  which  appear  to  have 
been  produced  by  fission,  being  attached  only  by  their  pointed 
bases,  and  being  nearly  in  contact  with  one  another.  The 
lengtli  of  the  largest  of  these  corallites  is  more  than  an  inch 
and  a  half,  and  its  diameter  at  the  calice  is  ten  lines.  Another 
specimen,  precisely  similar  in  its  mode  of  growth,  is  attached 
to  the  dorsal  valve  of  lihynohunella  dcntatay  llall,  the  length  of 
the  largest  corallite  being  only  three  lines  and  the  diameter  of 
the  cahce  of  the  same. 
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"The  specimens  from  which  the  above  description  was  taken, 
in  most  respects  closely  resemble  Strepfeln.Hma  eorniculiun^  Hall, 
especially  as  concerns  their  twisted  septa;  but  they  possess  a 
much  smaller  number  of  septa  (if  specimens  of  the  same  size 
be  compared)  and  they  are  always  rendered  composite  by  the 
production  of  lateral  buds  or  by  cleavage." 

Position  and  loealify.  Professor  Nicholson's  specimens  were 
obtained  from  the  Cincinnati  Group  at  Cincinnati,  and  Mr. 
Van  Cleve  obtained  his  specimens  from  near  Dayton,  Ohio. 
The  species  is  likely  to  be  discovered  in  those  counties  of 
Indiana  which  border  upon  Ohio,  from  Wayne  county,  south- 
ward. 

Genus  Favistella,  Hall. 

m 

Favistella  stellata,  Hall. 

Plate  44,  Figs.  1  and  2. 

Corallum  forming  an  irregular  compact  or  sub-hemispherical 
mass;  corallites  prismatic,  varying  in  diameter  from  2  to  4  milli- 
meters, the  average  being  about  S  millimeters;  the  number  of 
sides  of  each  corallite  varying  from  three  to  seven,  according 
to  the  number  of  other  coralites  with  which  it  is  in  contact, 
but  the  number  of  sides  is  usually  six;  radiating  septa  un- 
equally developed,  alternately  large  and  small:  the  larger  septa 
from  twelve  to  fifteen  in  number,  reaching  to  the  center  of  the 
corallite  or  nearly  so ;  small  septa  rudimentary,  i)rojecting  but 
slightly  from  the  margin;  tabuhv  numenMis,  complete,  no  colu- 
mella. 

Position  ami  localifi/.  This  coral,  like  the  two  preceding 
species,  is  characteristic  of  the  Lower  Silurian  strata,  and  has 
been  found  at  various  widely  separated  localities  in  the  United 
Slates  and  Canada.  It  may  be  looked  for  in  Wayne,  Union, 
Franklin,  Dearborn,  Ohio  and  Switzerland  counties  of  Indiana. 

Genus  rROTAREA,  Jifltran/s  Jf  tlaimv. 
Protarea  vetusta,  Etixrards  S:  Haimc. 

mate  40,  Fiij,  4. 

Corallum  forming  a  thin  encrustation  U}»on  shells,  other 
corals,  or  upon  some  foreign  body,  of  less  than  a  millimeter  in 
thickness;  calyces  shallow,  of  nearly  uniform  size,  usually  hex- 
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agonal,  from  one  to  two  millimeters  in  diameter;  radiating 
septa  twelve  in  number,  nearly  equal,  not  extending  to  the 
center  of  the  calyx,  the  bottom  of  which  is  tuberculated;  sep- 
arating walls  of  the  calyces  comparatively  thick. 

Position  and  locality.  This  handsome  little  coral  is  also  widely 
distributed  in  the  lower  Silurian  rocks  of  North  America.  It 
is  likely  to  bo  discovered  in  the  strata  of  the  counties  of  south- 
eastern Indiana,  which  have  been  mentioned  in  connection  with 
the  preceding  species. 


Genus  Constellaria,  Dana, 

('ONSTELLARIA    ANTHELOIDEA,  Hall, 

The  following  is  a  copy  of  Prof.  Nicholson's  description  of 
this' species  as  given  in  Vol.  II,  of  the  Paleontology  of  Ohio, 
p.  214: 

"Oorallum  composed  of  palmate  or  sub-palmate  expanded 
fronds,  or  flattened  stems,  which  must  have  grown  in  an  erect 
position,  attaining  a  height  of  two  inches  or  more,  and  having 
a  thickness  of  from  one  and  a  half  to  two  lines.  Surface  poly- 
piferous  on  all  sides,  the  corallites  cylindrical,  radiating  in  all 
directions  from  an  imaginary  central  plane  or  axis.  Scattered 
over  the  entire  surface  are  numerous  conspicuous,  more  or  less 
prominent  stars,  each  of  which  has  a  diameter  of  one  line  or  a 
little  less,  and  is  composed  of  a  central,  sometimes  depressed, 
smooth  area,  and  of  generally  from  six  to  eight  prominently 
elevated  ridges,  which  radiate  from  the  central  space,  and  oc- 
casionally have  smaller  rays  intercalated  between  them.  The 
stars  are  usually  circular  in  shape,  sometimes  elongated  or 
elliptical,  and  generally  arranged  in  irregular  oblique  or  trans- 
verse rows,  two  stars  usually  occupying  a  space  of  two  lines 
and  a  half.  Tlic  central  area  of  each  star  is  minutely  pitted  or 
porous,  being  ai)parcntly  composed  of  very  minute  tubuli,  but 
appears  to  be  solid,  unless  examined  with  a  sufliciently  high 
magnifying  power. 

The  elevated  rays  of  the  stars,  and  all  the  comparatively  de- 
pressed portions  of  the  surface  between  the  stars  are  covered 
with  small  circular  calices,  of  which  ten  or  twelve  occupy  the 
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«paco  f>f  one  line.  The  calicos  are  somotimeH  in  contact,  but 
they  are  more  ussually  separated  from  one  another  by  Iialf  their 
own  width  or  more.  The  spaces  between  the  calices  appear  to 
be  sometimes  solid,  but  tliev  are  more  commonlv  minutely  tub- 
ular,  this  latter  condition  almost  certainly  representing  the  true 
structure  of  the  coral.  The  corallites  exhibit  no  traces  of  septa, 
but  well  developed,  though  delicate  tabuhe." 

Professor  Nicholson  has  described  another  species  of  the 
same  genus  under  the  name  of  C.  poly-stomcfla,  which  he  found 
associated  with  tlie  former  s[)ecies  in  the  lower  Silurain  rocks 
of  Ohio.  Jt  is  probable  tliat  figure  2  on  plate  10  was  drawn 
from  an  exam])le  t)f  that  species,l)ut  this  is  not  certain.  Figures 
1  and  3,  however,  will  enable  any  one  to  recognize  tlie  species 
here  described,  without  liesitation. 

Positio))  and  locality.  This  species,  like  the  i»receding  oues, 
has  a  wide  distribution  in  the  lower  Silurian  rocks  of  North 
America,  and  it  may  be  looked  for  in  the  strata  of  those  counties 
of  Southeastern  Indiana,  which  have  been  named  in  connection 
with  tlie  descrijition  of  Facii<tdla  sUilata^  on  a  previous  page. 


(ilenus  MoNTicuLiPORA,  tVOrbqiny. 

MONTICULIPOIIA    FKONDOSA,  tF Orh'njhy 
Jtutc  48,  /•'!>.  2  ami  X 

This,  together  with  numerous  other  species  which  are  asso- 
ciated witli  it,  and  many  others  that  are  found  in  other  forma- 
tions, have,  until  lately,  all  been  referred  to  the  genus  Cha:frtc;>\ 
This  species  has  accordingly  long  been  known  as  ChajfifCfift'oyi' 
</o.N'//N.  As  shown  by  Prot'essor  Nicholson  and  others,  however, 
it  clearly  belongs  to  the  genus  Jlonfnuilfpora  of  d'Orbigny. 
The  following  is  Professor  Nicholson's  th^scription  of  the  species 
as  given  in  Paleontology  of  Ohio,  Vol.  11,  p.  208: 


*'  Corallum  forming  erect,  Hattened,  undulating  expansions, 
polypi ferous  on  both  sides,  of  unknown,  but  considerable  height, 
and  varvin*r  from  less  than  one  line  to  three  lines  in  thickness. 
C^aKu'Cs  sub-circular,  from  eight  to  ten  in  tnie  line,  almost  or 
quite  hali"  their  diameter  ajKirt,  sejjarated  by  numerous  very 
small  eylindrical  tubuli,  whi<'h  rentier  the  s])aces  between  the 
cornllitcs  minutely  porous.  Surface  with  stellate  or  sub-circu- 
lar spaces,  which  i)iay  either  not  ju'oject  at  all,  or  may  be  ele- 
vated  in  the  form  oi'  low,  rounded  tubercles,  and  which  are 
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occupied  by  minute  tubuli  similar  to  those  which  separate  the 
ordinary  tubuli.  Often  the  corallites  immediately  surrounding 
these  spaces  are  larger  than  the  average,  the  tubercles  being 
usually  arranged  in  irregular  diagonal  lines  and  placed  at  dis- 
tances of  about  one  line  apart.. 

"I  am  not  at  all  satisfied  that  the  specimens  from  which  the 
above  description  is  drawn,  are  really  referable  to  the  form 
described  by  d'Orbigny  under  the  name  of  Moniioulqyora  fron- 
dosa;  but  not  having  at  this  moment  access  to  this  author's 
description,  I  provisionally  describe  our  examples  under  this 
name.  Should  they  prove  to  b(^  distinct  the  specific  name  of 
ohioevsis  might  be  applierl  to  them. 

"Many  of  the  examples  of  this  species  appear  to  have  at- 
tained a  large  size,  and  are  now  only  to  be  found  in  a  broken 
condition.  Mr.  U.  P.  »lames,  however,  has  furnished  me  with  a 
number  of  nearly  perfect  specimens,  which  have  the  form  of 
small  flattened  fronds,  about  an  inch  or  an  inch  and  a  half  in 
height,  and  three-quarters  of  a  line  in  thickness,  which  w^ould 
appear  to  be  young  examples  of  this  form." 

Position  and  locality.  This  is  a  very  common  fossil  in  the 
lower  SiluriaH  series  of  Oliio,  and  it  is  also  common  at  some 
points  in  Southeastern  Indiana;  and  it  is  likely  to  be  found  at 
numerous  places  in  those  counties  which  border  upon  Ohio, 
which  have  already  been  mentioned  in  connection  with  the 
description  of  the  live  preceding  species,  all  of  which  species 
belong  to  strata  of  lower  Silurian  age. 


UPrKR  SIIATIUAN. 

Genus  Lyellia,  Edwards  ^'  Haime. 
Lyellia  AMERICANA,  Edwavdn  ^*  ITaime. 

Plate  47,  Fvj,  5. 

The  following  is  a  free  translation  of  the  original  description 
as  given  by  Edwards  &  llaime  in  their  Monographie  dcs  Poly  piers 
Fossilcs  des  Ivrrains  P(d(Cozoifp(cs,  p.  226. 

Coralhim  elevated,  expanded;  calyces  separated  from  each 
other  generally  by  one  or  two  times  their  diameter,  circular, 
prominent,  the  surface  of  the  caMienchyma  finely  reticulated; 
radiating  septa  twelve  in  number,  well  developed,  alternately  a 
little  unequal,  thinning  inwardly;  diameter  of  the  calyces  a 
little  more  than  two  millimetei*s.     A  vertical  section  (of  parts 
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that  have  not  been  altered  by  fossilizatiou)  show  a  cGenenchyma 
compoHcd  of  convex  vesicles,  very  unequal,  but  generally  large. 

Position  and  locality.  This  species  is  characteristic  of  the 
Niagara  group  ot  the  upper  Silurian  age.  It  is  not  a  very 
abundant  fossil,  but  it  is  found  at  somewhat  widely  separated 
localities  in  the  United  States,  and  is  likely  to  be  found  in  east- 
ern Indiana,  fur  example  in  Clark,  Shelby  and  Decatur,  counties. 


Genus  IIalysites,  Fischer. 
IIalysites  catenulata,  Linnceus. 

Itatc  4(J,  FiyA,  4, 5,  6  and  7. 

This  is  one  of  the  most  common  and  one  of  the  most  readily 
recognizable  of  all  the  fossil  corals.  It  has  been  described  by 
various  authors  under  different  names  and  as  ditterent  species, 
based  mainly  upon  the  differences  in  size  of  the  corallites. 
Sficcimens  showing  two  different  sizes  of  corrallites  are  illus- 
trated on  plate  4^),  and  spccjimens  are  frequently  found  with 
corallites  still  smaller  than  the  smallest  of  these. 

It  seems  hardlv  necessary  to  describe  this  well  known  coral, 
except  in  a  general  way.  The  corallum  is  made  up  of  vertical 
plates,  which  are  Joined  together  by  their  edges  in  such  a  man- 
ner as  to  leave  betwec-n  them  open  vertical  spaces  of  irregular 
size  and  shape.  The  vertical  plates  are  eomjxjseil  of  the  coral- 
lites, which  are  ioint'd  close  to<i:ether  side  bv  side  throuichtnit 
their  whole  length,  the  j)late  being  only  one  corallite  in  thick- 
ness. So  joined,  the  oval  open  mouths  of  the  corallites,  gener- 
ally retaining  a  nearly  uniform  height  iind  present  th(^  ap})earancc 
of  delieate  chains.  The  tabuhe  of  the  corallites  are  somewhat 
n-umerous  and  well  develo])e»l,  and  the  radiating  lamellai  are 
occasionallv  to  be  secMi,  an<l  are  rarelv  found  to  be  verv  distinct. 
The  hmu:  diameter  of  the  corallite  is  alwavs  in  the  direcrtion  of 
the  length  of  the  <*hain,  and  it  varies  in  different  examples  from 
less  than  t>ne  millimeler  to  more  than  three  millimeters. 

J^isitinn  iiml  lort/lt'fi/.  This  is  one  o\'  the  most  characteristic 
fossils  of  the  Upper  Silurian  rocks  of  North  America,  being 
commcMi  to  both  the  Olintnn  and  Niagara  groups.  It  may  be 
sought  for  in  all  parts  of  the  State  of  Indiana  in  which  either 
of  thesis  formatitjus  is  })reseut  at  the  surface — Clark,  Jefferson, 
Shelby,  Decatur,  Delaware,  Wabash,  etc. 
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Qoniis  IIeliolitks,  Dana. 
Heuolitk.s  klk<{ans,  HalL 

Plate  48,  Fig,  4. 

Figure  4  on  plate  48  soems  to  Iiuvo  beoii  driiwn  from  an  ex- 
ample of  HdioUtcs  dcfjaris^  Hall.  It  does  not  show  tlie  minute 
rays  whicli  mark  the  mouth  of  eacli  eorallite  in  perfect  speci- 
mens; hut  the  general  aspect  of  the  surface  re])resented  is  that 
of  ordinary  examples  of  the  species.  The  following  is  a  copy 
of  l*rof.  TlalTs  original  (U»scrii)tion,  from  Vol.  II,  Paleontology 
oi;  New  York,  p.  180: 

''Coral  massive  or  hemispheric,  increasing  by  the  lateral  ad- 
dition of  cells  more  than  by  interstitial  additions;  cells  small, 
sixteen  to  eighteen  in  an  inch;  openings  upon  the  surface 
marked  by  twelve  or  more  short  rays ;  transverse  septa  numer- 
ous; interspaces  apparently  lamelliferous. 

"The  coral  presents  a  variable  surface  appearance,  from  the 
difterent  intluences  of  weathering;  when  it  has  suffered  little 
or  nothing  from  such  causes,  the  entire  surface  presents  a  series 
of  stars  having  a  depression  in  the  center,  and  apparently  con- 
fluent at  the  margins;  where  it  has  been  slightly  weathered  or 
worn,  the  stars  are  limited,  and  in  many  cases  there  is  a  solid 
crystalline  center  with  surrounding  rays.  A  polished  trans- 
verse section  presents  the  cells  with  the  space  between  them 
equal  to  the  diameter  of  the  cell.  A  vertical  section  gives  the 
same  general  appt^arance." 

Position  and  loralitij.  This  coral  was  originally  described  from 
the  Niagara  group  of  the  State  of  New  York.  It  is  likely  to 
be  found  in  tlie  strata  of  that  group  in  Indiana. 

(tcuus  Favositi^s,  Ijamarck. 

FaVOSITKS    FAVOSrS,    Golilf((!fS, 
ntic  52,  Fitjs.  1  und  '2. 

Figure  1  on  plate  52  very  accurately  represents  the  upper 
surface  of  a  corallum  of  this  species  which  has  been  completely 
weathered  out  of  the  imbedding  rock,  and  showing  the  open 
mouths  of  the  corallites.  Figure  2  represents  a  few  of  the  sep- 
arated corallites  with  the  tine  communicating  mural  pores  in 
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their  vertical  walle.  The  following  is  Dr.  Nicliolson's  descrip- 
tion of  this  8pec'ios  as  it  exists  in  ^orth  American  rocks  (for  it 
is  also  a  European  species),  copied  from  his  report  on  the 
Palaeontology  of  Ontario  (187.')),  page  52: 

"  Tlie  corallum  in  tliis  species  is  massive  and  in  all  respects 
quite  like  F.  i/othlartdica,  except  for  tlie  fact  that  the  tabulse  are 
strongly  and  uniformly  curved,  with  tlieir  convexities  upwards. 
The  corallites  are  prismatic,  from  one  line  to  one  and  a  half 
lines  in  diameter;  the  tabulw  are  about  six  in  the  space  of  two 
lines;  tlie  mural  pores  are  in  two  alternating  rows  upon  the  faces 
of  the  corallites,  and  the  septa  are  represented  by  spiniform 
projections." 

Position  and  locality,  Favonites  favosus  is  a  characteristic  coral 
of  the  Niagara  group,  and  it  may  be  sought  for  in  strata  of  that 
age  in  those  parts  of  Indiana  where  they  are  known  to  occur. 
Several  other  species  of  Favosltes^  some  of  them  closely  resem- 
bling this,  may  also  be  found  in  the  State,  but  those  will  bo 
likely  to  be  found  in  the  rocks  of  Devonian  age,  and  some  of 
them  will  be  described  on  subsequent  pages. 

Genus  Cladopora,  Hall. 
Cladopoka  reticulata,  Hall. 

Jinte  47,  Fitf.  d 

The  following  is  a  cojiy  oi*  rn^fessor  llalTs  original  descrip- 
tion of  tliis  handsome  and  delicate  coral,  from  Paleontology  of 
New  York,  Vol.  11,  page  141: 

"('oral  cxpanrl(Ml  into  a  broad  reticulate  frond;  branches 
roundish  or  slightly  Hatlened,  coalescing  at  frequent  intervals 
and  forming  meshes  of  various  form  and  size,  i)oriferou8  on  all 
sides;  o])enings  of  tlie  cells  u])on  the  surface  roundisli  or  oval, 
distant  irom  cacli  other  rather  more  tlian  their  diameter,  often 
arranged  in  parallel  longitudinal  lines;  interior  showing  the 
cells  reaehing  to  the  center  from  all  sides,  and,  in  solid  speci- 
mens, b(»eoniing  prismatic.  Cells  distant  from  each  other  one- 
sixtv-fourth  of  an  inch. 

"This  species  has  the  general  aspect  of  a  lietcpora^  but  a 
slight  examination  proves  it  poriferous  on  all  sides,  having 
round,  tubular  cells,  whii'li,  in  })crfect  specimens,  open  upon 
the  surface  in  nearly  circular  mouths,  having  a  projecting  lip 
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upon  tlie  lower  side.  In  slightly  worn  branches,  the  openings 
are  quite  oircular;  and  in  those  more  worn  they  become  some- 
what angular.  From  unequal  wearing  the  openings  sometimes 
appear  oval;  and  from  other  causes  specimens  often  present  a 
variety  of  appearances.  The  spaces  between  the  mouths  of  the 
cells  are  slightly  greater  than  the  width  of  the  openings  them- 
selves, and,  in  longitudinal  sections,  this  is  distinctly  seen 
penetrating  to  the  axis,  while  the  cell  Jippears  like  a  gradually 
enlarging  tube  from  the  center  to  the  sm-face  of  the  branch." 

PomIHou  (Did  loeallt}/.  The  specimens  from  which  Professor 
Hall  drew  this  original  description  were  obtained  from  strata  of 
the  Niagara  group  near  Louisville,  Kentucky,  and  the  species  is 
likely  to  be  found  in  Indiana  wherever  the  strata  of  that  group 
•occur. 

Genus  Clathroi»oka,  ITalL 

Clathropora  fkondosa,  Hall. 

I'iaU  55,  I-Hg.  A. 

Tins  form  bears,  at  least,  some  general  resemblance  to  the 
one  last  described,  but  it  is  in  reality  very  different,  belonging 
to  the  (ilass  Polyzoa,  and  not  like  the  former,  to  the  Ilydrozoa. 
The  spociori  was  originally  described  from  the  Niagara  shale  at 
Lockport,  New  York,  and  the  following  is  Professor  Hall's 
description,  copied  from  Palcontoloqy  of  New  Yo)%  Vol.  II, 
p.  160. 

''Frond  roticulate,  expanded,  flabbellate  or  funnel-shaped; 
the  two  surfaces  regularly  and  e({ually  celluliferous;  cells  with 
rhomboidal  or  oblong  quadrangular  apertures  opening  obliquely 
upward;  tubular  cells  reaching  to  the  centre  and  gradually  en- 
larging towards  the  aperture. 

"This  species  consists  of  a  thin,  expanded  frond,  produced 
by  the  anastomosing  of  broad,  llattened  branches.  It  api)ears 
more  liki*  a  perforated  flabellate  frond,  than  a  reticulate  struc- 
ture. It  has  tlui  general  appearance  of  Jirtepora,  from  which  it 
is  not  reatlily  distinguished  unless  both  sides  are  examined. 
The  form  of  the  apertures  of  the  cells,  however,  is  more  quad- 
rangular than  in  any  species  of  litiopora  I  have  seen,  and  this 
character  may  be  of  service  in  deciding  the  reference  of  speci- 
mens. It  usually  occurs  in  the  soft  shale,  one  side  adhering  to 
the  stone  from  which  it  is  necessary  to  remove  some  portions 


386  (iEOLOOICAL   REPORT. 


of  the  coral  before  itn  real  character  can  be  ascertained.  Por- 
tions of  fronds,  six  inclies  or  more  in  diametiT  in  everv  direc- 
tion,  liave  been  (>btaine<l,  and  which  are  imperfect  on  all  sides, 
showing  that  the  coral  attained  a  large  size.  From  the  mode 
of  divergence  of  the  frond  from  the  center.  It  ajijiears  that  the 
perforations  are  arranged  in  coiu-entric  circles,  each  row  or 
circle  having  successively  been  at  the  outer  margin  of  the 
frond." 

PoHition  and  (ornltft/.  This  »^])eeies  is  likely  to  he  discovered 
in  the  strata  of  the  Niairura  4^roui>  where  thev  mav  occur  in 
Indiana. 

DKVOXIAN. 

Genus  Ackuvilaria.  &A/m///y<r. 

AcKRvuLARiA  DAVIDSON!,  Edtcunh  jV  llamc. 

Coral  forming  sub-turbinate  or  sub-hemispherical  masses, 
with  the  upper  surface  convex  or  nearly  plane ;  eorallites  irreg- 
ularly polygonal,  unequal  in  size,  borders  of  the  calyces  slightly 
zig-zag;  interior  wall  in<listin(;tly  detincd,  its  position  indicated 
by  a  circular,  slightly  i)ronounced  fold  which  circui ascribes  a 
calyx  of  nioderate  depth  :  rays  from  thirty-two  to  forty  in  num- 
ber in  the  larger  eorallites,  and  less  in  the  siualler,  distinctly 
crenulatc  or  even  denticulate  at  the  outer  portion,  but  less  so  at 
the  inner;  a  small  j)aj>illiform  elevation  is  sometimes  to  be  seen 
at  the  ])Ottom  of  the  central  pit  of  the  calyx.  Diameter  of  the 
eorallites,  10  to  12  millimeters;  dianu'ter  oi'  the  central  pits, 
4  or  5  mm. 

The  (torallum  of  this  species  sometimes  reaches  a  foot  in 
diameter,  but  the  masses  are  usuallv  much  smaller. 

Position  otuf  lorftlifi/.  The  type  s]»ecimens  of  this  s]»ecies  were 
obtained  from  the  l^i'vonian  rofks  at  Jeffersonville,  Ind.,  and 
the  original  description  was  jMihlislied  in  France,  in  the  work 
already  (pioted.  It  is  (piite  a  eommou  fossil  also  in  the  Devon- 
ian strata  of  Michigan  and  Iowa. 
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Genus  Diphypiiyllum.  Lonsdale. 

DiPHYPIIYLLUM   ARCniACI,    DUUnf/s, 
Ilate  50,  Fig,  1. 

The  following  is  the  original  (lescription  of  this  coral,  as 
ffiven  by  Mr.  Billings,  in  tfie  (Canadian  Journal,  new  series, 
V  ol.  V,  page  260  : 

"Coralhun  forming  large  masses  of  parallel,  nearly  straight, 
cylindrical  stems,  in  contact  with  each  other,  or  nearly  so  and 
which,  wlien  full  grown,  are  from  six  to  eight  lines  in  diameter, 
The  young  stems  are  added  by  lateral  or  marginal  gemmation, 
and  are  at  first  two  or  three  lines  in  diameter,  their  adult  size 
being  attained  at  the  length  of  two  or  three  inches.  At  the 
diameter  of  four  or  five  lines  there  are  between  thirty  and 
thirty-five  radiating  septa;  at  six  or  eight  lines,  usually  about 
fifty;  but  occasionally  in  those  of  the  larger  size,  from  seventy- 
five  to  eighty  nuiy  bo  seen. 

"Fifty  ai)pears  to  be  the  common  number.  There  are  two  or 
three  transverse  diaphragms  in  tiie  length  of  one  line.  In  most 
of  the  corallites  there  is  a  central  area,  one  line  or  a  little  less 
in  diameter  into  which  the  radiating  septa  do  not  penetrate. 
Others  in  the  same  nuiss  seem  to  be  without  this  central  area. 
Surface  with  a  somewhat  thick  ei)ithet'a,  which,  where  perfectly 
preserved,  is  beautifully  ornamented  with  fine  crowded  encircling 
stria*,  from  fifteen  to  twentv  in  the  width  of  one  line.  In  addi- 
tion  to  these  fine  striae  there  are  numerous,  usually  sharp-edged 
annulations.  varying  from  less  than  one-fourth  of  a  line  in 
width  an<l  depth,  to  one  or  two  lines.  Some  of  the  corallites 
exhibit  sucblen  coustriv-tions  of  growth,  which  give  to  them  the 
appearance  of  a  series  of  short  turbinate  stx^ms  inserted  into 
each  other. 

"The  epitheca  is  often  entirely  or  partially  worn  away,  and 
the  line  striie  can  only  be  seen  when  the  surface  is  in  a  very 
perfect  state  of  preservation.  It  is  probable  this  (joral  occurs 
sim[)le  as  well  as  aggregate.'' 

Posltiun  (//uf  InnaUtii,  This  species  is  somewhat  common  in 
the  strata  <»f  the  Hamilton  group  of  dilferent  parts  of  Canada, 
where  it  is  originally  described.  It  is  found  in  all  the  Devonian 
strata  of  Indiana,  which  have  afibrded  perhajKS  a  greater  variety 
of  fine  fossil  corals  than  those  of  any  other  State. 
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DrPHYI'lIYLLUM    STHAMINKUM,    liUlillfJS. 

Platf  48,  Fig.  1. 

"Corallum  tbnnin*^  large  masscK  of  cylindrical  tube?,  aver- 
aging two  linos  in  diameter,  and  either  ho  closely  aggregated  as^ 
to  be  nearly  in  contact,  or  separated  from  cme  another  by  inter- 
vals of  from  one  to  live  lines,  the  distance  varying  in  different 
clusters  and  in  ditferent  parts  of  the  same.  Sdmetimes  numer- 
ous single  tubes  occur  scattered  through  the  rock,  which  were 
probably  derived  from  some  disintegrated  gn»U]>.  The  tubes 
are  either  straight  or  flexuous,  smooth  or  annulated  by  sliort 
encircling  folds  of  growth,  the  surface  striated  longitudinally 
by  the  outer  edges  of  the  septa.  The  latter  arc  forty  in  num- 
ber and  do  not  reach  the  center.  Tlie  transverse  <liaphragm& 
are  well  developed,  slightly  convex  in  the  center,  and  appear  to 
be  suddenly  turned  down  on  approaching  the  margin.  Tho 
outer  vesicular  area  is  thin,  seldom  exceeding  one-sixth  of  the 
whole  diameter.  The  central  area  altogether  occupied  by  the 
transverse  diaphragms;  sometimes  in  well-preserved  specimens, 
the  septa  may  be  seen  extending  about  half  way  to  the  t?enter^ 
upon  the  surface  of  some  of  the  diaphragms,  but  in  general 
they  are  confined  to  the  outer  area.  In  the  more  dense  colonies^ 
the  corallitcs  often  inosculate,  and  are  sometimes  connected  by 
lateral  processes,  as  in  the  species  of  the  subgenus  jfcVW()^>//7/Wam.^' 

The  above  description  is  copied  from  Billings'  descrription,  in 
Canadian  Journal,  New  Series,  Vol.  IV,  ]i.  loo.  Prof.  Nich- 
olson, in  commenting  upon  it,  says  he  doubts  if  the  distinctness 
of  this  species  from  JJiphyphyllum  f/rdcUe,  McCoy,  can  be  main- 
tained. Mr.  Billintcs  also  admitted  the  close  similaritv  of  the 
two  Species,  but  claimed  that  the  slight  differences  observable 
in  the  American  specimens,  from  the  European  ones,  are  of 
specific  importance. 

Poi<i(ion  and  locftUtj/.  The?  type  examples  of  I),  fstramincam 
were  obtained  from  the  Corniferous  limestone  of  Canada,  but  it 
may  be  reasonably  sought  for  in  the  equivalent  strata  of 
Indiana,  especially  in  the  counties  of  Clark,  Decatur,  Shelby, 
Bartholomew,  Cass,  Carroll,  Jasper,  etc. 
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DiiMiypuyLLUM   auundinackum,  Billings, 

Pl(ttt  51,  Fig.  1. 

This  Hpecies  was  ulso  described  by  Mr.  BillingK  in  the  same 
work,  he  having  found  liis  type  specimens  associated  with  those 
of  TJ.  straminetnn.  The  following  is  his  description,  copied 
from  the  Canadian  Journal,  New  tSeries,  Vol.  IV,  p.  134: 

"Corallum  forming  large  masses  of  long  cylindrical  straight 
or  flexuous  stems,  from  three  to  four  lin(?s  in  diameter,  but 
UBually  distant  from  one  to  tliree  lines  from  each  other;  radiating 
Bcpta  thin,  between  forty  and  fifty  in  number,  rarely  reaching 
to  the  center;  transverse  diaphragms  turning  downward,  on 
approaching  the  margin  ;  two  to  four  in  one  liiie.  In  scmie  of 
the  corallites  tlie  walls  are  so  thin  and  closely  united  that  no 
separation  can  be  observed,  but  in  others  of  the  same  cluster 
an  outer  area  is  distinctly  visible.  There  is  usually  a  circular 
space  in  the  center  of  the  corallites  into  which  the  radiating 
septa  do  not  penetrate;  often,  however,  they  reach  the  center. 
The  young  corallites  sometimes  spring  from  the  sides  of  the 
parent  with  a  slender  base,  and  curving  upwards  immediately 
become  parallel  with  those  of  the  whole  group.  In  large 
colonies  frequent  instances  may  l)e  seen  where,  instead  of  this 
lateral  budding,  a  bifurcation  takes  place,  both  branches  being 
of  the  same  size.  In  large  grou]»s,  owing  to  numerous  addi- 
tions of  young,  the  corallites  diverge  slightly,  as  if  radiating 
from  a  point.  The  colonies  are  from  six  inches  to  several  feet 
in  diameter,  and  large  blocks  of  stone  are  of  frequent  occur- 
rence which  an^  penetrated  at  right  angles  to  the  stratification 
by  the  closely  crowded  stems.'" 

Professor  Nicholson,  in  commenting  upon  this  species,*  t^ys 
it  is  distinguished  from  D.  strdynhtcam^  the  sjiecies  last  described, 
"chiefly  by  the  almost  uniformly  greater  size  of  the  corallites, 
which  average  three  or  four  lines  in  diameter  when  fully  grown. 
In  shaj)e  the  corallites  are  cylindrical,  with  annulations  and 
constrictions  of  growth  ;  they  may  be  straight  or  more  or  less 
flexuous,  and  they  vary  in  their  distance  apart.  The  epitheca 
is  marked  with  numerous  extremelv  close-set  and  delicate  en- 
circling  stria^  together  with  more  or  less  conspicuous  vertical 


•  HultontoU)»cy  of  OnUriu,  1874,  v. 'XI. 
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strife,  which  mark  the  position  of  the  septa -within.  Occasion- 
ally the  corallites  are  united  by  lateral  connecting  processes  de- 
rived from  the  epitheca,  simihir  to  those  which  characterize  the 
genus  Eridophyllum ;  but  these  processes  are  always  remote  and 
are  only  an  occasional  feature.  The  septa  are  from  forty  to 
forty-two,  alternately  large  and  small,  and  rarely  encroaching 
upon  the  centnil  tabulate  area.  The  tabular  are  regularly  de- 
pressed and  bent  downward  as  tliey  pass  through  the  outer 
vesicular  zone  on  their  way  to  reach  the  margin  ;  but  they  are 
sometimes  more  or  less  flexuous.  Increase  of  size,  so  far  as  I 
have  observed,  seems  to  be  always  by  the  production  of  lateral 
buds,  but  it  is  possible  that  calycular  gemmation  sometimes  oc- 
curs, and  Mr.  Billings  states  that  bifurcation  of  the  corallites 
takes  place  occasionally.'' 

Position  and  locaWj/.  8ince  />.  idraminefiin  and  D.  arvndina- 
ceum  are  associated  together  in  the  corniferous  strata  of  Canada, 
it  is  probable  that  they  will  be  found  thus  associated  in  at  least 
some  of  the  Devonian  strata  of  Indiana;  esiieciallv  so  because 
of  the  fact  that  the  latter  species  has  been  observed  in  strata 
of  that  age  in  Iowa,  showing  its  wide  geographical  distribution. 

'    (icnus  KuiDuPHYLLUM,  Edwnrds  fi   llaime, 
FIkidopiiyllim  sTiiicTiiM,  Ed  Wards  (<•  Ifaimc.  # 

/Yn/cH),  Fi(i.  1. 

This  is  another  species  which  Kd wards  &  llaime  obtained 
from  the  Devonian  strata  near  Jctfcrsonvillc,  Ind.,  and  pub- 
lished in  their  great  work.  Monographic^  <lert  Poly|)ie.rs  Fossiles. 
The  spi'cies  is  also  known  to  occur  at  various  otlier  places  in 
th(?  United  States  and  in  Canada.  The  following  description 
of  it  is  copied  from  Dr.  Nicholson's'Keport  on  the  i/aleontology 
of  Ontario  (ISTo),  j>.  74: 

"  Oorallum  fasciculate,  of  elongated  cvlindrieal  corallites, 
which  have  a  <liameti'r  of  from  two  to  five?  lines,  and  are  placed 
at  intervals  varying  from  half  a  line  to  two  lines  apart.  The 
corallites  are  sometimes  annnlated  by  sliarj)  e}»itliecal  projec- 
tions at  intervals  of  from  one  and  a  half  to  three  lim^s,  and  at 
eaeli  of  these  annulations  arista  small  j>roeess<?s  by  which  the 
stiparale  corallites  are  united  to  one  another.  At  other  times 
these  j>eriodic  annulations  and  the  processes  which  spring  from 
them,  are  not  nearly  so  well  marked,  and  may  hardly  be  devel- 
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oped  at  all.  In  any  ease,  the  epitlieea  is  marked  by  longitud- 
inal and  fine  encircling  strire,  of  which  the  latter  often  have  an 
oblique  direction.  Increase  is  chiefly  or  entirely  by  calycular 
gemmation,  three  or  four  young  being  often  produced  simul- 
taneously from  the  oral  disc  of  the  parent  corallite. 

"A  well  marked  internal  tabulate  area  is  present.  The  septa 
are  well  developed  in  the  external  area  of  the  corallites,  where 
they  are  united  by  delicate  dissepiments.  The  septa  are  appar- 
ently alternately  develoi>ed,  and  rarely  encroach  much  upon  the 
internal  tabulate  area,  their  number  seeming  to  be  about  sixty 
in  a  full-sized  corallite. 

"Tliis  species  \s  somewhat  variable.  The  specimens  which 
I  have  seen  from  the  Corniferous  limestone  of  Ohio  and 
Kentucky  exhibit,  very  conspicuously,  periodic  annulations  of 
growth,  from  whieh  the  connecting  processes  are  developed  in 
a  whorled  manner;  but  this  feature  is  not  marked  in  the  Cana- 
dian specimens." 

Position  and  locality,  Devonian  strata-  near  Jefiersonville, 
and  other  parts  of  Indiana. 

Genus  Cystiphyllum,  Lonsdale. 
Cystipiiyu.um  vksictlosum,  Gold/uss. 

Ilate  55,  Figa.  1  and  2. 

This  is  another  American  form  which  is  identified  with  a  well 
known  European  species.  It  is  widely  distributed  in  the  De- 
vonian rocks  of  the  United  States  and  C'anada.  It  is  very 
variable  in  outward  form,  but  the  characteristic  vesiculose 
structure  is  constant  and  easily  recogniz.ed,  even  without  mak- 
ing sections  of  the  eorallum.  The  following  description,  by 
Dr.  Nicholson,  is  eopied  from  his  lieport  on  the  Paleontology 
of  Ontario  (1S74),  page  37: 

"Corallum  simple,  elongated,  turbinate  or  cylindro-conic, 
sometimes  nearly  eylindrical.  Epitheca  exceedingly  strong, 
exhibiting  numerous  fine  encirclingstrite,  along  with  many  well- 
marked  annulations  of  growth,  which  sometimes  have  the  form 
of  circular  wrinkles,  but  which  at  other  times  are  sharp-edged 
and  imbricating.  Not  uncommonly  the  folds  of  the  epitheca  are 
laterally  prolonged  in  the  form  of  wing-like  extensions.  Caliee 
very  deep,  its  walls  extraordinarily  thickened  in  aged  examples 
and  its  bottom  usually  occupied  by  a  group  of  bullaj.     Septal 
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8tri8e  in  the  interior  of  the  calice  usually  very  distinct,  but  ap- 
pearing to  be  made  up  of  a  succession  of  elongated  vesicIeH. 
Internal  structure  vesicular,  the  largest  of  the  vesicles  being 
central,  and  having  a  diameter  of  a  line  to  a  line  and  a  half. 
Young  individuals  are  truly  simple,  but  older  examples  in- 
crease by  calicular  gemmation,  a  succession  of  vertically  super- 
imposed corallites  being  tlius  produced.  In  an  individual  of 
average  size,  the  length  is  three  inches;  the  diameter  of  the 
calice  is  an  inch  and  a  quarter,  and  the  depth  of  the  calice  is 
an  inch  and  a  quarter.  Large  individuals  occur,  however,  in 
which  the  length  must  have  been  half  a  foot,  and  a  foot,  wliilst 
the  diameter  is  nearly  three  inches. 

"  Our  specimens  agree  exactly  with  those  ligured  by  Gold- 
fuss,  and  there  can  not  bo  the  smallest  doubt  as  to  their  identity. 

"  Our  specimens  show  also  in  a  most  marked  manner,  a  fea- 
ture which  is  present  in  most  of  the  examples  figured  by  Gold- 
fuss,  viz.,  growth  by  means  of  calicular  gemmation.  In  this 
peculiar  mode  of  increase  the  coral  attains  a  certain  growth, 
and  the  calice  becomes  then  more  or  less  obliterated  by  the  ex- 
tension over  it  of  the  epitheca.  Then  a  new  bud  is  thrown  up 
from  the  calice,  generally  directly  above  the  old  one,  and  this 
too  continues  to  grow  for  a  certain  period.  A  third,  fifth,  or 
sixth  may  be  similarly  produ(*ed,  until  the  entire  corallum  may 
consist  of  a  series  of  short  turbinate  cnps,  or  inverted  cones, 
superimposed  one  above  the  other,  the  younger  upon  the  older. 
As  the  direction  of  the  new  cups  does  not  always  aciford  with 
that  of  the  old  ones,  the  general  form  produced  by  this  mode 
of  increase  is  often  very  peculiar  and  irregular.  8ome  speci- 
mens also  show  extraordinary  lateral  prolongations  of  the 
epitheca." 

The  figures  prepared  by  Mr.  Van  Oleve,  and  which  are  given 
on  plate  55,  were  no  doubt  taken  from  a  specinuui  of  (\  vcsicu- 
losum^  but  it  was  evidently  one  from  which  all,  or  nearly  all  the 
epitheca  had  been  removed  by  weathering  or  other  causes. 
These  figures,  however,  well  represent  the  condition  in  which 
specimens  of  this  species  are  often  found;  and  it  would  re- 
quire many  figun^s  to  illustrate  eviMi  a  part  of  the  forms  and 
conditions  in  which  the  si)ecimens  are  known  to  occur. 

Position  and  loaalifi/.  This  is  one  of  the  most  widely  dis- 
tribruted  of  the  Devonian  corals,  and  it  is  likely  to  be  found  at 
various  localities  in  Indiana,  where  Devonian  strata  are  exposed. 
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Genus  Zaphrentis,  Rafinesque. 
Zaphrentis  rafinesquii,  Edwards  <{•  Haime. 

PUiU  45,  Figs,  3,  4  and  6. 

The  original  specimens  of  this  species  were  obtained  by 
Edwards  &  Haime  from  near  Jcftersonville,  Indiana,  and  t^iken 
to  France  for  study  and  description,  together  with  many  other 
American  forms.  The  following  is  a  tree  translation  of  their 
description  as  published  in  their  "  Monographic  des  Polypiers 
Fossiles:" 

Corallum  long,  irregularly  bent  and  contorted,  showing 
numerous  well-marked  transverse  folds.  Calyx  circular,  thin  at 
its  borders  and  very  deep.  Septal  fossett  rather  narrow,  situated 
at  the  curved  side ;  principal  rays  thirty-two,  very  close  together 
at  nearly  the  whole  of  their  free  parts,  somewhat  strongly  den- 
ticulated, and  prolonged  below  to  the  center  of  the  calyx;  or 
they  are  slightly  tiexuous  but  not  elevated  there.  The  principal 
rays  alternate  with  an  equal  number  of  less  developed  rays. 
Length  sixty  or  eighty  millimeters;  diameter  of  calyx  20  mm.; 
depth  of  calyx  about  20  mm. 

The  three  figures  on  plate  45  represent  some  of  the  various 
shapes  in  which  specimens  of  this  species  occur,  and  will  serve 
to  give  an  approximate  idea  of  its  general  aspect.  It  is  prob- 
able that  the  figures  3  and  4  on  plate  V,  of  the  report  for  last 
year  represent  a  short  example  of  this  species;  but  the  septal 
fossett  in  that  case  is  upon  the  side  of  the  convex  curve  of  the 
corallum,  instead  of  the  concave. 

Position  and  locality.  Devonian  strata  near  Jcftersonville,  and 
other  Indiana  localities. 


Genus  Amplexus  Sowcrby. 
Amplp:xus  yandklli,  Edwards  Sf  Haime. 

Plate  45,  Fif/s.  1  and  2. 

Figures  1  and  2  on  plate  45  represent  somewhat  satisfactorily 
the  general  characteristics  of  Amplexus  yandelli;  the  former 
figure  showing  ^the  outer  aspect  of  the  corallum,  and  the  latter 
a  longitudinal  section  of  the  same,  exhibiting  the  broad  trans- 
verse plates  or  tabular.     A  portion  of  the  details  of  the  structure 
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are  not  clearly  Bliown  by  figure  2,  but  togetlier,  and  in  connec- 
tion with  the  following  dc^scription  as  given  by  ])r.  Nicholson, 
the  speeien  may  be  readily  identified: 

"Coralluni  biiniplo,  cylindrical,  straight  or  curved.  Calico 
varying  in  diameter  troni  half  an  inch  up  to  an  inch  and  a  half. 
Epithecra  marked  with  from  forty -live  to  sixty-five  i^trong  and 
angular  septal  ridges,  which  in  well  preserve*!  examples  are 
crossed  by  fine  encircling  stria\  and  a  few  remote  and  regular 
folds  of  growth.  The  septa  do  not  extend  more  than  Irom  half  a 
line  to  two  lines  tVom  the  wall,  leaving  the  ta1.)ulie  ex})Osed  over 
a  large  central  area.  The  tabube  appear  to  be  generally  fliat; 
and  the  septa  have  plain  sides,  and  are  alternately  large  and 
small.'' 

Posiflo)t  and  looaUty.  This  is  anotlier  s})e<ues  of  which  the 
types  were  obtained  by  p](hvards  &  Ilaime  from  the  Devonian 
rocks  near  flefJersonvillo,  Indiana,  and  published  in  their  Mon- 
ographic des  l*olypiers  Fossilcs  des  Terrains  Paleozoiques.  It 
may  be  sought  for  at  the  various  localities  in  the  State  where 
the  Devonian  rocks  are  known  to  occur. 


Genus  Favositks,  Lamarck, 

FaVOSITKS  BASAl/nCA,    (Toklfu.^s, 
ntte  54,  Fiy.  1. 

Mr.  Van  (•levi*  ])n)bably  had  botbre  liim  an  oxamj)le  of  the 
species  which  is  generally  known  as  Farosifrs  hasalfira^  Goldfuss, 
when  he  drew  figure  1,  ]>late  54.  At  least  tliis  figure  gives  a 
very  i'air  idea  of  the  general  outward  as])ect  of  that  form. 
Much  dittercnec  of  opinion  exists  among  paleontologists  as  to 
the  identity  and  limits  ol'  tliis  sj»ecies,  wliieli  it  is  not  necessary 
for  me  to  diseuss  berc.  The  following  is  Mr.  Hillings'  descrip- 
tion of  the  sjK'cies  as  lie  identified  il  from  specimens  collected 
from  the  Devonian  rocks  of  Canada. 

"Corallum  forming  convex,  sub-s]»herical  or  pyriform  masses; 
eoraHit(^s  variable  in  size,  and  either  all  of  nearly  an  e<|ual 
width  in  the  same  si>ecimen,  or  with  many  very  snuill  ones  in- 
terspersed between  the  larger;  transverse  diaphragms  thin, 
flexuous  or  fiat,  complete  or  incomplete;  mural  pores  usually 
in  one  series.  The  width  of  the  tubes  varies  from  less  than 
one  line  to  two  lines.     The  specimens  generally  referred  to  this 
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species  have  a  pyriform  or  hemispherical  shape,  and  small, 
well  defined,  polygonal  curved  tubes,  with  one  row  of  pores, 
rarely  two." 

Position  and  locality.  This  is  one  of  the  characteristic  species 
of  the  Devonian  rocks,  and  it  may  be  sought  for  in  those  por- 
tions of  Indiana  in  which  rocks  of  that  age  occur. 

Favosites  polymorpha,  Goldfuss, 

IHtite  50,  Fi(j.  2,  ami  Ilate  53,  Mgs.  1  and  2. 

This,  like  the  preceding  species,  is  a  characteristic  Ameri- 
<;an  Devonian  coral,  which  has  been  identified  with  the 
European  species  of  that  name.  It  is  very  variable  in  outward 
form,  and  considerable  diversity  of  opinion  has  prevailed  as 
to  the  true  limits  of  the  species. 

The  figures  referred  to  on  plates  r>0  and  53  give  a  very  good 
idea  of  its  general  aspect.  The  following  is  a  description  of 
the  species  as  given  by  Professor  Nidiolson  in  his  report  on  the 
paleontology  of  Ontario,  (1874)  p.  50. 

"Corallum  submassive  or  dendroid,  often  dichotomously 
branched,  or  reticulated;  diameter  of  branches  varying  from  a 
little  over  a  line  to  more  than  an  inch.  Corallites  radiating  in 
all  directions  from  an  imaginary  axis,  nearly  at  right  angles,  or 
obliquely,  more  or  less  contracted  internally,  and  widening  as 
they  ai>pmach  the  surface.  Diameter  of  the  corallites  from 
half  to  three-quarters  of  a  line,  in  branches  of  half  an  inch 
across,  often  with  snuilhir  ones  intercalate<l.  Calyces  in  reality 
more  or  less  polygonal,  but  often  rendered  circular  by  the 
thickening  of  their  walls.     Mural  pores  in  single  series. 

"  The  above  would  stand  as  a  general  definition  for  a  num- 
ber of  branching  spocies  o(  Jb\irosifr.s  which  some  eminent  pale- 
ontologists, such  as  Jjonsdale,  McCoy  and  Billings,  regard  as 
belonging  to  a  single  natural  group;  whilst  other  high  author- 
ities, as  \)v  niainville  and  Milne,  Edwards  and  Haime,  distribute 
them  among  S(»veral  sjiecies.  My  own  view  w<jul(l  coincide 
with  the  former  of  these,  namely,  that  the  forms  in  question 
should  be  regarded  as  belonging  to  a  single  very  variable  specific 
type,  the  J^'arn^^itcs  polymorpha  of  (Joldfuss.'* 

Position  and  locality.  The  discovery  of  this  species  may  be 
expected  wherever  the  Devonian  rocks  are  exposed  within  the 
limits  of  the  State. 
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Favosites  polymorpiia  var.  duuia. 

♦  llnte  ri3,   Fig,  3. 

This  variety,  wliich  botiic  aiitliors  regard  as  a  <listinet  species^ 
is  desc.ribod  In-  VyoW  Nicholson  as  follows,  on  pago  51  of  his 
report  on  the  J*ak»ontoloffy  of  Ontario,  (1874): 

"  Corallnni  dendroid,  branclied  ;  brandies  not  coalescing  aod 
inoscnluting  as  they  do  in  F.  reticulata:  few  small  calices  being 
intercalated  amongst  the  larger  ones.  The  diameter  of  the 
larger  calices  is  from  half  a  line  to  two-thirds  of  a  line.  The 
calyces  are  more  or  less  i'(»unded,  and  their  walls  thick.  The 
diameter  of  the  branches  is  nuistlv  from  three  to  four  lines. 

*'  In  some  specimens,  in  place  of  there  being  a  few  minute 
coralites  interspersed  amongst  a  great  number  of  larger-sized 
ones,  the  corallites  are  only  moderately  unequal,  and  the  num- 
ber of  small  ones  is  about  equal  to  that  of  the  larger  ones.'' 

Ptrntion  and  locality.  This  variety  is  likely  to  be  found  asso- 
ciated with  the  typical  form. 

Kavosites, ? 

llati:  54,  Fig.  2. 

Figure  2  on  plate  M  represents  a  view  of  the  tlat  under  side- 
of  a  sub-hemispheri<*al  nuiss  of  Fai'(mtr.<i,  j»robably  F.  hemis- 
phcricayV^'hich  is  a  not  uncommon  species  in  the  Devonian  rocks 
of  Southern  Indiana. 


(Jenus  P'lSTrLiPOKA,  McfyOjf. 

FlSTlhll'OHA  C.VNADKNSIS,   Uilli/i(/.S. 
Flute  47,  /''i>.  1  ami  11. 

The  ibllowing  is  Mr.  Hillings'  description  of  this  species,  as 
givi-n  in  the  Canadian  Journal,  Xew  iSeries,  Vol.  IV,  p.  98: 

**( -oi-alkim  forming  irregular,  contorted  masses,  or  wide,  flat, 
undulating  expansions  or  layers,  from  one-half  of  an  inch  to 
an  inch  in  thickness,  which  are  based  upon  a  thin,  concentric- 
ally wrinkled  ei»itheca.  Cell-tubes  half  a  line  or  less  in  diame- 
ter, ami  about  one  line  distant  from  each  other;  the  mouths  of 
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the  tubes  protruding  a  little  above  the  general  aurtace.  Trans- 
verse diaphragms  thin,  horizontal,  or  flexuous,  and  sometimes 
very  numerous,  there  being  in  some  of  the  tubes  three  or  four 
in  half  a  line  of  the  length  of  a  tube.  The  intercellular  tubules 
Are  polygonal,  and  about  four  in  the  diameter  of  the  principal 
-cells;  their  transverse  diaphragms  are  well  developed,  usually 
four  or  five  to  one  line  of  the  length." 

Figure  1  represents  the  appearance  of  the  upper  surface  of 
this  species  very  satisfactorily;  but  the  section  of  a  corallum 
represented  by  figure  2  is  much  thicker  than  the  corallum  of 
the  species  that  usually  occurs.  It  also  fails  to  show  satis- 
factorily the  small  secondary  tubules  as  separate  from  the  prin- 
cipal corallites. 

Position  and  locality.  Fistulipora  canadensis  is  a  not  uncom- 
mon fossil  in  the  Hamilton  group  of  New  York  and  Canada, 
and  it  is  abundant  in  the  Devonian  strata  of  Indiana. 

Genus  Alveolites. 
Alveolites  goldfussi,  Billings, 

Ilate  54,  Fig.  3. 

This  figure  was  evidently  drawn  from  an  example  o(  Alveolites 
goldfussi,  Billings.  Usually,  the  mouths  of  the  corallites  are 
somewhat  larger  in  this  species  than  they  are  represented  in 
the  figure,  but  they  are  sometimes  as  small  as  they  are  there 
represented.  The  following  is  Professor  Nicholson's  descrip- 
tion of  the  species,  as  given  in  his  report  on  the  paleontology 
of  Ontario,  (1874)  p.  50: 

"  Corallum  forming  irregular,  undulated  expansions,  or  de- 
pressed, discoidal  masses,  several  inches  in  width,  and  from 
two  lines  up  to  two  inches  in  thickness.  Under  surface  covered 
with  a  thin,  concentrically  wrinkled  epitheca,  similar  in  every 
respect  to  that  of  a  Facosite.s.  The  epitheca  carries  in  young 
-examples  one,  and  in  aged  examples  many,  layers  of  corallites, 
which  are  arranged  in  a  radiating  manner  around  the  central 
part  of  the  coral,  and  which  open  very  obliquely  upon  the  sur- 
face. The  calyces  are  of  large  size,  in  general  from  three- 
fourths  of  a  line  to  one  line  across  and  half  a  line  in  height. 
Their  shape  is  usually  transversely  oval,  or  three  sided,  the 
outer  side  being  curved,  and  the  two  inner  sides  straight. 
Owing  to  the  thinness  of  the  walls  of  the  corallites,  the  calyces 
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do  not  appear  to  be  fieparated  by  any  inter«paco«  transversely ^ 
but  overlap  one  another.  There  are  no  traces  of  tooth  or 
grooves  on  the  interior  of  the  eorallite.'' 

Poisltion  and  locality.  Speeinienrf  of  this  form  have  been  found 
in  the  Devonian  roeka  of  Canada  and  tlie  State  of  New  York^ 
and  I  have  collected  from  rocks  of  the  same  age  in  Iowa  some 
examples  wliich  I  believe  to  belong  to  tlie  same  species;  and  ia 
found  in  tlie  counties  of  CMark,  Decatur,  Bartholomew,  Shelby, 
Delaware,  (-ass,  etc. 

Genus  STurAToPoiiA,  IFalL 
Stkiatopoka  linxj-kana,  Billhiiifi, 

l^ait  47,  F\(j.  7. 

Although  figure  7,  on  plate  47,  is  unsatisfactory  as  to  some 
of  the  details  of  structure,  it  was  <loubtlcss  drawn  from  a  por- 
tion of  a  large  corallum  of  Sfriatnpovf/  lih/urano.  The  follow- 
ing is  Mr.  Billings'  description  of  this  species  as  given  in  the 
Canadian  Journal,  new  series,  Vol.  V,  p.  200: 

"  Stems  two  or  three  lines  in  <liameter,  branching  at  an  an- 
gle of  75°  to  Hif:  cells  variable  in  size,  the  greater  number  with 
the  expanded  mouth  one  line  wide,  and  the  circular  cavity  at 
the  bottom  from  one-third  to  one-half  of  a  line;  the  smaller 
or  vountrer  cells  of  all  sizes  are  somewhat  uniformlv  <listnbuted 
among  the  larger.  In  the  perfect  specimens  the  mouths  of  the 
cells  are  everywhere  in  contact  with  each  other,  the  edges  of 
the  walls  l)etween  them  sharp,  and  the  form  more  or  less 
polygonal,  generally  five  or  six  sided.  Jn  worn  si»eeimen8  the 
cells  are  more  nearly  circular,  and  the  walls  obtusely  rounded 
on  the  edge.     The  stKne  in  the  cell-mouths  not  observed." 

Poiiiiiou  and  heal ' ft/.  The  original  examples  were  obtained 
from  the  strata  of  the  Hamilton  grouj)  in  Canada.  It  occurs  in 
the  Devonian  strata  of  Indiana. 

(ienus  SYKrN'<;c)P(mA,  (roldft/ss. 

SvmXiJDPORA   PKKKLKCiANS,    BilUnf/-^, 
riuU:  41),  Fiff.  :\ 

*'CoraHitcs  one  line  in  diameter,  sometimes  a  little  more  or 
less,  distant  a  little  K'ss  than  one  line;  connecting  tubes  half  a. 
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line  in  diameter,  and  distant  from  one  line  to  one  line  and  a 
half,  usually  projecting  at  right  angles,  but  sometimes  a  little 
obli(|ue.  Epitheca  with  numerous  annulations,  generally  in- 
distinct, but  under  certain  circumstances  of  growtli^  sharply 
defined  and  deep,  so  much  so  as  to  give  to  the  corallites  the 
appearance  of  the  jointed  stalk  of  a  crinoid.  The  young  in- 
dividuals are  produced  by  lateral  budding,  and  on  one  speci- 
men the  whole  colony  appears  to  be  based  upon  a  broad  lam- 
ellar foot-secretion  like  that  which  forms  the  base  of  a  Fa- 
vosite. 

"  The  distance  of  the  corallites  is  usually  about  a  line,  but 
like  all  other  species  this  one  varies  a  good  deal  in  this  respect. 
When  some  cause  has  intervened  to  prevent  their  regular 
growth,  they  are  much  flexed  and  consequently  at  times  more 
-distant  than  when  they  have  been  undisturbed.  The  connect- 
ing tubes  on  the  same  side  of  the  corallite,  are  three  or  four 
lines  distant,  but  generally  on  the  other  sides  one  or  two  others 
in  the  same  space  occur,  making  the  average  distance  one  lino, 
or  one  line  and  a  half." 

This  species  is  very  closely  allied  with  Syringopora  reticulata 
Qoldfuss,  from  the  Carboniferous  of  Europe.  It  appears  to  dif- 
fer only  in  having  proportionally  fewer  connecting  processes. 

Position  and  locality.  Originally  from  the  Corniferous  lime- 
stone of  Canada.     Tt  is  found  in  the  Devonian  rocks  of  Indiana. 


SyiuN(Jpora  maclukei,  Billiiujs, 

Ilale  47,  Fitj.  [i. 

The  figure  prepared  by  Mr.  Van  Cleve  seems  to  agree  well 
with  Mr.  Billings'  description  of  Syringopora  marlarei^  but  Mr. 
Van  Clevc  referred  it  to  S.  ramOlotta  of  Goldfuss.  The  species 
repres(»iited  by  this  fiii;ure  is  probably  not  identical  with  that 
European  species,  and  it  also  may  not  belong  to  *V.  mnclarciy 
but  1  am  acquainted  with  no  described  American  form  with 
which  the  figure  more  nearly  agrees.  The  following  is  a  copy 
of  Mr.  Billings'  description,  Canadian  Jouriuil,  N.  Ser.,  Vol. 
IV,  p.  115. 

•  '*This  species  is  found  in  large  masses  of  long,  slightly  flexu- 
ous  corallites.  These  have  a  diameter  of  about  a  line  and  a 
half,  and,  owing  to  their  flexuosity,  are  at  times  in| contact,  and 
often  two  or  three  or  four  lines  apart.     In  large  colonies,  which 
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have  grown  luxuriantly  witliout  the  interference  of  disturbing' 
cauKCH,  the  corallites  are  more  regular  than  in  the  smaller  or 
Htunted  groupri,  in  which  the  corallitoft  are  much  bent  and  con- 
fused. TJhe  connecting  processe8  are  very  nhort  and  distant, 
and  appear  to  be  sometimes  mere  inosculations  of  the  fitems. 
The  corallites,  after  growing  separately  for  a  short  distance, 
apjjroach  each  other'  and  seem  to  grow  together  or  adhere  to 
each  other  for  the  space  of  a  line  and  a  half,  or  more,  they  then 
diverge  and  again  unite.  These  points  of  contact  occur  at  dis- 
tances varying  from  three  lines  to  six,  nine  or  even  twelve  lines. 
Externallv  thev  exhibit  numerous  other  indistinct  annulations, 
and  also  faint  indications  of  longitudinal  stria?." 

Position  and  loralif}/.  Mr.  Billings  states  that  S,  maclurei  is 
abundant  in  the  Corniferous  limestone  of  Canada  West;  and  ift 
found  in  the  Devonian  rocks  of  Indiana. 

(ienuH  Stromatopoua,  Blainville, 
Stromatopora  piJSTULiFKRA,    Winohfll? 

I^tUe  .')3,   Fiy^.  4  and  o. 

These  figuri's  a[>iK*ar  to  represent  the  species  which  ProfesBor 
Winchell  described  in  the  aj>i)endix  to  his  report  on  the  Grand 
Traverse  Region  of  Miehigan,  under  the  name  of  Sfroinatojwra 
jmstulffcra.  It  may,  however,  prove  to  be  a  difti*rent  species,  as 
the  pustules  reyjresented  by  the  figure  are  considerably  larger 
than  those  of  1  rof.  WiiK-helTs  type  specimens,  and  yet  not  so 
large  as  those  of  his  N.  monticulifcm.  The  following  is  liis 
description  of  the  first  named  species: 

"In  very  large  spheroidal,  ovoid  or  elongate  masses,  com- 
posed of  arching,  transverse  layers,  formed  of  laminae  of  coral- 
line sul)sta!icc  separated  by  a  network  of  minute  j)a88age8 
which,  at  intervals,  coalesce  and  turn  upward  through  the 
layer,  radiating  and  ramifying  again  on  the  up])er  side.  The 
places  where  the  lavers  are  thus  traverse<l  are  raised  on  the 
upper  side  into  little  emiiieiu^es.  The  distim-tion  of  layei's  is 
produced  by  variations  in  the  density  of  the  coralline  sub- 
stance.    Masses  of  coral  several  feet  in  diameter." 

Position  ohtl  localifj/.  Tln^  speci(?s  described  by  f^rofeBSor 
Winchell,  under  the  name  of  aS*.  pustulifera  is  somewhat  com- 
mon in  the  Devonian  rocks  of  Michigan  and  Iowa,  and  is  likely 
to  occur  in  strata  of  that  age  in  Indiana. 
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SUBCARBONIFEROUS. 

GcmiB  LiTHOSTKOTioN,  Fleming. 

LiTHOBTKOTION   MAMILLARE,    CaStclnaXI. 

HaU  52,  ^7.  3. 

Mr.  Van  CleveV  figure  ib  a  very  good  reprcBcntation  of  the 
Tipper  surface  of  a  eorallite  of  tliifi  BpeeicH,  showing  the  ealyces 
and  the  elevation  at  the  bottom  of  each.  It  is  a  characteristic 
fossil  of  the  St.  Louis  division  of  tlie  Subcarboniferous  series; 
but  as  it  was  described  on  page  506,  (l-W)  of  the  report  for  last 
year,  its  repetition  is  not  necessary  here. 


The  following  letter  from  Dr.  Julius  S.  Taylor  to  Professor 
Collett,  gives  a  few  of  the  leading  facts  of  the  life  of  the  author 
of  the  illustrations  of  the  fossil  corals  which  are  described  on 
the  preceding  pages. 

Kankakee,  III.,  June  8,  1881. 
Ih-of.  John  Crdlettj  State  Geologist  of  Indiana: 

Deak  8ir: — The  engraved  plates  of  geological  specimens  which  I  have  loaned 
to  you  for  publication  in  the  Indiana  State  reportA  were  the  production  of  my 
friend,  the  late  John  W.  Van  Cleve,  Esq.,  who  drew  and  engraved  them  to  accom- 
pany a  work  on  fossil  corals  which  he  had  prepared  for  publication,  but  died  before 
accomplishing  it. 

Mr.  Van  Cleve  was  born  in  Dayton,  Ohio,  June  27,  1801,  and  lived  in  that  city 
continuously  until  his  death,  which  occurred  September  6, 1858.  He  was  a  man  of 
Hterling  integrity  and  marked  ability,  and  was  greatly  honored  and  respected  by  his 
fellow-citizens  for  the  excellencies  of  his  charactc^r  and  his  liberal  public  spirit. 

I  had  the  good  fortune  to  become  acquainted  with  him  in  1838,  and  to  enjoy  his 
intimate  friendRliip  until  his  death.  He  was  an  ardent  student  of  geology,  and 
much  of  our  intimacy  consisted  in  our  joint  study  of  this  absorbing  science.  His 
acquirements  were  such  in  that  study,  that  if  he  had  been  ambitious  of  distinction, 
he  might  have  stood  in  the  foremost  rank  of  the  geologists  of  that  day;  but  he  was 
naturally  of  a  n>tiring  disposition,  affd,  above  all,  he  disliked  mere  notoriety.  In 
everything  he  did  he  w.is  careful  and  thorough,  and  in  addition  to  his  ability  as  a 
geologist,  he  {Kissessi'd  such  skill  as  an  artist  and  engraver,  that  he  was  able  to  de- 
linuiite  the  objects  he  studied  with  great  truthfulness. 

After  the  death  of  Mr.  Van  Cleve,  his  nephew,  Mr.  Thomas  Dover,  presented 

me  with  these  plates,  because  of  my  long  friendship  with  his  uncle;  and  I  am 

especially  glad  that  an  opportunity  has  at  last  occurred  to  do  honor  to  the  friend  I 

loved  so  well,  by  having  at  least  a  portion  of  the  work  published  upon  which  he 

U'stowed  such  long  and  patient  labor. 

Your  friend, 

Julius  S.  Taylor. 
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Page  139, 
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Line    7 — For  their  read  thin. 
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Line  19 — For  fifteen  to  tirtmti/'jive  read  .15  to  .25. 

Line  I^ — For  nduntnnt  read  abundant. 

Line  18 — For  niiknonn  read  unworn. 
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Line  33 — For  Hide  read  line. 
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IftttottUttn  favoNUM 383 

lettttfiw*  forboi<i,  var.  occidentalis 229 

ffn.ioit\U'M  polymorpha 39fi 

^«y//«|t«ii  polymorpha,  var.  dabin 396 

|^«v//w|i^fr  Nfiinigcruft 228 

ifnumtMSSn  afmea 250 

^«f,*'*l«'lltt  nmbigua 248 

^ttut-ttU'.WtihnWtv^irxtiXi^ 252 

fitufMtMWtx  ronforta 252 

^ttu*-*Ut\\n  imrvulipora  249 

^Afi<(«(iilU  itvTXnn\\\n 251 
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Feoestella  prolixa 253 

Fenentclla  panctostriata. 251 

Fencstella  tantuluR 253 

Fintulipora  canadentii» 396 

Floyd'.s  Mills  in  Shelby  •ounty,  section  at 78 

FotcstH  (buried)  in  Bartholomew  coanty 170 

FoH8il  plants  of  the  coal  raeanures 374 

FoHsil.s  at  Waldron,  Shelby  coanty 83 

Fo8(<iI»,  li8t  of  found  in  Shelby  county 73»74 

Foft^ilc,  (Devonian  afre,Cornifcroas  group,)  liflt  of  found  in  Shelby  county  .  ....  70^  71 

Fo.«>!)ili<  of  the  Indiana  rockfo,  general  remarks  on .347-365 

Fountain  county,  building  Btone 121, 122 

Fountain  county,  conglomerate  .«and8tone  of 96 

Fountain  county,  Davis  township,  sections  in 97 

Fountain  county,  former  milksickness  in 95,96 

Fountain  county,  general  description  of 89-96 

Fountain  county,  general  description  and  topography  of 89-94 

Fountain  county,  glacial  phenomena  in 92,98 

Fountain  county,  Lodi  artesian  well,  section  shown  by ^ 112-114 

Fountain  county,  Logan  townt^hip .  98 

Fountain  county,  medical  t<>pography  of 94,95 

Fountain  county,  salt  wells 01 

Fountain  county,  sandstone  bluffs 93 

Fountain  county,  Shawnee  township 99 

Fountain  county,  soil  in 94 

Fountain  county,  survey  of  by  Dr.  Kyland  T.  Brown  (M.  Am  M.  D.) 89-125 

Fountain  county,  when  organized 90 

Fruits  in  Delaware  county 145, 146 

Fulton  township,  Fountain  county,  geology  of 110-115 

u 

Gasteropoda  of  the  coal  measures 37 

Gas  well  in  Fountain  county 115 

General  geology  of  Bartholomew  county 154-172 

General  geology  of  Delaware  county 129 

General  remarks  on  Shelby  county 75-84 

General  remarks  on  the  fossils  of  the  Indiana  rocks 347-355 

General  section  of  Shelby  county 63 

General  section  of  the  State 15 

Genesee  epoch  (Hamilton  period),  in  Bartholomew  county 195 

Geneva,  in  Shelby  county,  .section  at 82 

Geography  of  Delaware  county 126, 127 

Geological  map  of  Indiana 12 

Geological  report  on  Delaware  county  by  Dr.  A.  J.  Phinney 126-149 

Geological  specimens,  number  of,  etc 7,  8 

Geology,  etc.,  law  governing,  etc •.  .  5 

Geology  of  Bartholomew  county ^ 150-213 

Geology  of  Fountain  county 96 

Geology  of  Indiana,  general  remarks  on 13-15 

Geology  of  Shelby  county,  report  on 56-88 

Gibson,  Wm.,  of  Newport,  furnishes  fossils  of  Indiana 348 

Glacial  drift  an  seen  in  Shelby  county 57-62 

Glacial  erosion  in  Fountain  county 102 

Glacial  gravel  of  Hawpatch  in  Bartholomew  county 156 

Glacial  hills  and  ridges  in  Fountain  county 91,92 

Glacial  or  yellow  clay  in  Bartholomew  county 160 

Glacial  valley  in  Fountain  county 92 

Glyptsister.  etc.,  observations  on 259 

Glypta.«ter  inornatu.s 263 

Glyptaster  occidentalis 262 

Glyptaster  occidentalis,  var.  crebescene 263 

Glyptocrinus  carleyi 261 
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Goniuphorn  8pecio8B 317 

Gravel  and  sand  for  roads  in  Delaware  connty 144 

Greene,  Georgre  K.,  work  in  arraniring  fossils,  etc 7 

Oyroceras  elrodi 356 

Gyroceras  abruptam 3as 

Hall,  Prof.  James,  on  the  Paleontolofy  of  Indiana 217-345 

Hall,  Prof.  James,  State  Geoloffist  of  New  York,  aids  in  report,  etc ^ 

Halysites  catenulata 382 

Hamilton  period  in  Bartholomew  county 1% 

Hartsville  University,  Bartholomew  county 212 

**Ilaw  Patch**  of  Bartholomew  connty,  a  description  of 67 

Heliolites  clegans 363 

Homalonotus  delphinoeephalus 39t 

Unrty,  Dr.  John  N.  analytic  chemist,  work  of,  for  State  Geoloirist 9* 

Ichthyocrinus  subanirlaris 28B 

Illienu8  armatus 336 

niienus  (bnmastuit)  toxus 3S5 

Increased  output  of  coal  fh>m  Indiana  in  ten  years 20 

Indiana  block  coal 16 

Indiana  tfokinir  coal 16 

Indiana,  one  hundred  coal  mines  classified  in 16 

Indiana  oolitic  limestone,  public  buildinirs  constructed  of 2^ 

Indianapolis,  elevations  of  above  sea  level 43,49,50,52 

Indiana,  rank  of  coal  mines  in,  compared  with  those  of  other  States,  census  of  1880 

audWTt) 20 

Indiana  utone,  analyses  of 32 

tnocnuluK  dlvarlcata 225 

Jat^kiton  tuwnnhlp.  Fountain  county,  ideology  of 116, 119 

Johnsoirn,  Thos.  H.,  M.  A.,  C.  E.,  experiments  on  building  stone 33-42 

KmoIIii.  whvrc  ftmiid  In  Indiana 22 

Kiiub  Ntoiio  irruup.  in  Hartholomew  county 196 

|.«lMin»n»,  number  of,  finployed  in  quarriot* 36,27 

l.umptoroi'rlmm-Bttlanocrinus 272 

lirtuipU'nMThmn  pnrvu« 272 

l«iunp(t»r(H'rlnun  parvim,  observations  on 239 

hiu'iiiincrliiiiK  fui»<lllut< 267 

l«it|M«rilltlii  flibu 331 

|.t«pl«lri»llH'n  I'ollotti 362 

litoliiiM  iMiltiml.  vnr.  oceidentalis 344 

Mi'liMx  lirovlrcpn 343 

liiMlidiiiiliM  ••oiH'cntrltMi 240 

lil<*lH«Miilla  I'onccntricrt,  vur.  maculata 241 

MnliniiHlla  <'<in«M»ntripa,  var.  parvula 241 

III iiH' Mini  (•iiiuHn  Hartholomew  county 200 

IiImmwiI  H(.  I'uul  and  (Joncva,  Shelby  county,  character  of.  etc 87,88 

lilliiM  III  hi'luware  rounty 143 

l«hiM«  of  Hhi'lby  I'ouiity,  HtatiHticH  of 88 

l«liMi«NtoiMt  <<x|ioNurcx  on  the  Mis^issinowa  river  in  Delaware  county 139 

Mlilfiiiii  KlbboxH 284 

MmI  u(  riiMnIlN  in  Delaware  e«»unty 141,142 

liMliovtrollon  mumillarc 400 

IflvK  clock  In  Delaware  c<mnty 146 

|«o«mI  itetaiU  In  Hartholomew  county 175 

Lio'iil  ilelallpi  III  the  report  on  Shelby  county 75-84 

|«o(*M  of  Hlxilhy  eounty 57 

lioill  riHeMlaii  well  in  Fountain  county,  section  shown  by 112-114 
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Logan  township  in  Fountain  county 96 

Lowe's  quarry  in  Shelby  county,  section  at 78,79 

Loxonema ? 320 

Lyellia  araericana 381 

Lyriocrinus  raelissa 269 

Lyriocrinus— Rhodocrinus ♦. 269 

Machinery  employed  in  quarries,  see  table 26,27 

Macrostylocrinus  fasciatus ' 258 

Macrostyloorinus  striatus      257 

MacrostylocrinuH  striatus,  var.  granulosus 258 

Manufactories  in  Bartholomew  county 210 

Map,  geological  of  Indiana 12 

Materials  of  the  drift  period  in  Bartholomew  county 154 

McConnel,  Dr.  J.  C,  makes  drawings  of  fossils 348 

**  Medical  topography  "  in  Fountain  county 94,96 

Melocrinus  obconicus 269 

Meristella  rectirostra ■? 301 

Meristina  maria 299 

Meristina  nitida 300 

Mill  Creek  township,  Fountain  county,  geology  of .  .      '  "  ' 115-118 

Mineral  coal  of  Indiana,  remarks,  etc 16 

Mineral  springs  in  Bartholomew  county 208 

Mineral  springs  in  Delaware  county 143 

Mines  and  quarries  in  Indiana 16-23 

Mines  (coal),  100  classified,  etc 19 

Mining  statistics,  of  Indiana  coal 17 

Minor  mention,  of  localities  in  Shelby  county 75^4 

Mitchell's  cove,  in  Shelby  county,  section  at 81 

Modiolopsis  porlatus 315 

Modiolopsis  subalatus 315 

Montieulipora  frondosa 380 

Moravian  seminary  for  young  ladies,  Bartholomew  county 212 

Mountain  limestone,  where  exposed 14 

Mt.  McCrctt,  in  Shelby  county 77 

Muncie,  and  other  towns  in  Delaware  county 127 

Mytilarea  sigilla 316 

Names,  botanical  and  common,  of  timber  in  Fountain  county 122,124 

"Names  of  quarry  owners,  etc 24-27 

Names  of  timber,  common  and  botanical  in  Delaware  county 146,147 

Nautilus  ocean  us 3K 

Niagara  group,  Delaware  county,  fossils  in 141, 142 

Niagara  group,  in  Bartholomew  county 175 

''Nigger  heads  *•  (erratic  rocks),  in  Bartholomew  county 159,160 

Nolte  Ilill,  (Jackson  township,)  Bartholomew  county,  section  at 199 

Nucleospira  pi»<iformis 30i 

Nucula  vontricosa 371 

Obelisks,  effect  of  our  climate  on 30 

Odontocephalus  and  Dahnanites,  note  on 337 

Onyehocrinus  cxseulptus 385 

Onychocrinus  ramulosus 366 

Oolitic  limestone,  general  and  specific  remarks  on 29^2 

Oolitic  limestone  of  Indiana  will  stand  our  climate ; 30 

Orthi?  biloba 286 

Orthis  elogantula 285 

Orthia  hybrida 284 

Orthis  subnodosa 286 

Orthoceras  amycus 324 

■Orthocerasannulatum 324 
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0rthocera8  annulatam 35* 

Orthoceras  medallare :{23 

Orthocera«  simalator 322 

Orthoceras  subcancellatum 32^ 

Palaeacis  cuneatus  .  .  • 369 

Palfeophyllnm  divaricanH 377 

Paleoeoic  Geology  in  Bartholomew  county 173 

Paleozoic  Geology  of  Shelby  county 65^-75 

Palefichara?  (ChaBtetea?)  sphaerion 247 

Paleoehara  incracsata 24^ 

Palcschara  maculata 246 

PaleBchara  offula 345 

Patella  levettei 35» 

Pentamerufl  fornicatus  rar. 29^ 

Phinney,  Dr.  A.  J.,  Report  of  on  Delaware  county 12&-14& 

Pholidops  oralis 284 

Platycrinus  hemispherieus 388 

Platycrinus  siluricun ffiS 

Platyostoma  niagaren^e 818 

Platyostoma  plebeinm 319 

Polyphemopsis  nitidula 370 

PoteriocrinuB?  calyx 266 

Productus  punctatus  (coal  meaRurcn) 373 

Protarea  vetusta ST8 

Protista,  Rubcarboniferous 36I> 

Pterinea  brisa 316 

Public  buildtngR  built  of  Indiana  stone 29 

Pumpclley.  R.*  acknowledgments  to 16 

Qnarries  and  mines  of  Indiana 16*23 

Quarries,  locations  of,  and  names  of  owners •. 24-27 

Quarries,  relative  quality  of  their  stone,  sec  table 24,25 

Quaternary  age  in  Bartholomew  county 154-172 

Railroads  in  Bartholomew  county 150, 151 

Railroads  in  Delaware  county 127 

Rank  of  Indiana  coal  mines  compared  with  those  of  other  Stated,  census  of  1880  and 

1870 20 

Recapitulation  of  report  on  Fountain  county 120-125 

Recent  geology  in  Bartholomew  county     17i 

Recoptaculites  sacculus 222 

Receptaculites  subturbinatus 221 

Retzia  evax .H02 

Rhynchonella  acinus .'<06 

Rhynchonella  indianensis 306 

Rhynchonella  neglecta 305 

Rhynchonella  stricklandi 308 

Rhynchonella  whitii 307 

Rhynchotreta  cuneata 309 

Rhynchotrcta  cuneata,  var.  amcricana 810 

Rhynchotreta,  genus 309 

Richland  township,  Fountain  county,  geology  of 102,  lOR- 

Ridge,  beginning  in  Ohio,  and  extending  through  Delaware  county     127 

Ridges  of  sand  in  Bartholomew  county 162 

Road  material  in  Bartholomew  county 210 

Roads,  gravel,  etc.,  for  building,  in  Delaware  county 144 

Road;!  of  Shelby  county 86 

Rocks  of  Indiana,  fossils  in  the 347-365 

Rocky  ridftcs  in  Delaware  county 141 
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Saccocrinus  christyi 254 

Ssfrenella  elofrans 242 

Salary  of  State  OooloRtst 5 

Salt  well  in  Fountain  county 91 

Salt  well  in  Fountain  county 109 

Sand  (yellow)  in  Bartholomew  county 161 

Sandstone  (good)  found  on  Silver  Island.  Fountain  county Ill 

Sand«itonc,  white  (flrhiSM),  in  Fountain  county 99,100 

Scanlan's  quarry  in  Shelby  county,  section  at 79,80 

Sea  level,  elevation  above,  of  various  places,  table  of 43-54 

Section  at  Andernon'K  fall.s,  in  Bartholomew  county 180 

Section  at  Arbucklc's  lime  kiln,  in  Bartholomew  County 184 

Section  at  Bcitriuk'.H  quarry.  Haw  Creek  township,  Bartholomew  county 192,193 

Section  at  Carter's  quarry,  Delaware  county 140 

Section  at  Dobo's  mill.  Fountain  county 102 

Section  at  East  Yorktown,  Delaware  county 138 

Section  at  Evcrroad's  quarry,  Clay  town8htp,  in  Bartholomew  county 194 

Section  at  Graham's  quarry,  HartHville.  in  Bartholomew  county 182,183 

Section  at  Gra8.<«'  quarry,  Harrison  township,  Bartholomew  county 200 

Section  at  Hartsvillu  University,  in  Bartholomew  county 183 

Section  at  Jamen  Manley*s  lime  kiln,  in  Bartholomew  county 189 

Section  at  Jarred's  well,  in  Fountain  county 109 

Section  at  Long's  falls,  in  Bartholomew  county 181 

Section  at  Mobley's  quarry,  in  Bartholomew  county 177 

Section  at  Mrs.  Miller's  quarry,  in  Bartholomew  county 191 

Section  at  'Possum  Glory,  in  Bartholomew  county 185, 186 

Section  at  Reese  Mobley's  quarry,  in  Bartholomew  county 182 

Section  at  Sarah  Bush's  farm  in  Clay  township,  Bartholomew  county 159 

Section  at  Spaugh's  quarry,  in  Bartholomew  county 192 

Section  at  Stueker  Hole,  in  Bartholomew  county 185 

Section  at  Tar  Hole,  in  Bartholomew  county 179 

Section  at  Taylor  Hill.  Harrison  township,  Bartholomew  county 199 

Section  at  Turkey  run,  in  Fountain  county 97 

Section  at  V'alley  Mills  (Anderson's  bore),  Oerman  township,  Bartholomew  county  .  197 

Section  at  Yoatey's  quarry.  Clay  township,  in  Bartholomew  county 194 

Section  at  Ycddo,  Fountain  county 116 

Section  nt  Vorktown,  Delaware  county X37 

Section  at  Webber  Smith's  farm,  in  Bartholomew  county 157 

Section  benoath  Waldron  fossil  bed,  in  Shelby  county 83 

Section  in  section  12,  in  Van  Burcn  township,  Fountain  county 104 

Section  on   Duck  creek  (at  Bobbin's  farm),  Bartholomew  county 191 

Section  shown  by  Lodi  artesian  well  in  Fountain  county 112-114 

Sections  shown  by  wells,  borings  and  exposures  in  Shelby  county 64-69 

Shawnee  'Tceks  in  Fountain  county 99, 100 

Shawnee  township,  in  Fountain  county 99 

Shelby  county,  alluvium  of 57 

Shelby  county,  archieology  of 84 

Shelby  county,  building  stone,  statistics  of 87 

Shelby  county,  clays,  building  !>tone  and  limes  in 87 

Shelby  county, Collett  glacial  river  of 60 

Shelby  county,  corniferous  group 60 

Shelby  county,  d<5Vonian  age  of 69 

Shelby  county,  devonian  formation  in 69 

Shelby  county,  t'cononiic  geology  of 85 

Shelby  county,  geographical  and  political  description  of 55,56 

Shelby  c<»unty,  geological  report  on 55-88 

Shelby  county,  glacial  drift  of 57 

Shelby  county,  hot  woUs  of 68 

Shelby  county,  lime  statistics  of 88 

Shelby  county,  local  details  of. 75 

Shelby  county,  loess  of. 57 
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Shelby  county,  natural  drainage  of 8S 

Shelby  county,  potable  iratcr  in     8^ 

Shelby  county,  paleoeoic  geology  of 6& 

Shelby  county,  prospective  health  rc«ort  in     88 

Shelby  county,  recent  geology  of ® 

Shelby  county,  report  on 55-88 

Shelby  county,  roads  in 86 

Shelby  county,  timber  of 86 

Shelby  county,  upper  Silurian  age  of 71 

Shelby  county,  water,  water  power,  roads  and  timber  in 86 

Shelbyville,  Shelby  county,  description  of 75,76 

Silurian,  lower,  where  exposed IS 

Silurian,  upper,  where  exposed      W 

Silver  Island,  in  Fountain  county 110- 

Soil  in  Bartholomew  county  . 205 

Specimens  (geological),  number  and  arrangement  of,  etc 7,8 

Speculations  concerning  the  drift  formation  in  Bartholomew  county 154-156 

Sphenophyllum  emarginatum    .' 375 

Sphcnophyllum  schlotheimi 374 

Spirifera  bicostata,  var.  petila 297 

Spirifera  crispa 295 

Spirifera  crispa,  var  simplex 296 

Spirifera  cudora 294 

Spirifera  radiata 296 

Spirifer  (raartinia)  lineatus 372 

Spirorbis  inomatus 327 

Springs  (mineral)  in  Delaware  county 143 

State  geologist,  law  providing  for 5 

State  geologist,  legal  duties  of 5 

Statistical  library,  etc.,  how  disposed  of 7 

Statistics  of  Indiana  mines,  etc 17 

Statistics  of  Indiana  quarries 20,  21 

Stophanocrinufigcmmiformifi 279 

Stictopora  orbipora 248 

Stictopora  siniilis 247 

StiiieHvilJc  and  other  stone,  amount  and  where  consumed ...  31 

Stone  bluffs  along  the  Wabash  in  Fountain  county 101 

Stone  for  building,  where  found  in  Indiana,  and  character  of 22 

Stone  (luarries  at  St.  Paul  in  Shelby  county,  output  of  stone  from  and  where  con- 
sumed   87 

Stone  tabic,  showing  details  of  quarries *. 24-27 

Stones,  coals  and  clays,  specimens  of,  on  exhibition  in  the  museum 8- 

Stones  of  Indiana,  analysis  of 32 

.St.  Paul  in  Shelby  county 77 

Streptelasma  cornieuluui 376 

Streptelasma  (Duneanella)  borcalis 226 

Streptelasma  radican.«» 226 

.Strcptorhynchus  subplana 288 

Stroptorhync'hus  tenuis 287 

Striatopora  linnRNina , 398 

Stromotopora  pustulifcra 399 

Strophodonta  |)rofunda 289 

Strophodonta  striata "...  29() 

.Strophomena  rhoniboidalis 288 

Strophonolla  semifasciatii 292 

Strophonella,  genus 291 

Stropliostylus  cyclostoraus 319 

Strophostyhis  cyclostouius  var  disjunctus 320 

Sub-carboniferous  formation,  where  exposed »  14 

Syringopora  mcrlurei 399 

Syringopora  perelegans 3W 
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Taonuras  colletti 374 

Taylor  Hill,  in  Bartholomew  county 161 

Taylor,  Dr.  Julias  S.,  letter  of,  concerning  John  W.  Van  Cleve 400 

Teachers  and  students  should  visit  the  museum,  etc S 

Terebratula  formosa 361 

Terrace  clays  in  Bartholomew  county 160, 161 

Thamniscus  niagarensis 254 

Thanks  to  Dr.  Howard,  and  others,  in  Shelby  county 88 

Thanks  to  persons  for  favors  and  courtesies  in  Delaware  county 149 

Thanks  to  various  persons,  railroads  and  institutions     11 

Thomas  salt  well  in  Fountain  county 109 

Tilca  for  floors 22 

Timber,  buried  in  the  drift  in  Bartholomew  county    ...  163 

Timber,  common  and  botanical  names  of,  in  Delaware  county 147, 148 

Timber  in  Bartholomew  county 207 

Timber  in  Delaware  county 146, 147 

Timber  in  Fountain  county 122-124 

Timberof  Shelby  county 86,87 

Topography  of  Bartholomew  county 161-154 

Topography  of  Fountain  county 91 

Transverse  strength  and  elasticity  of  building  stone,  by  Thos.  H.Johnson 34-42 

Trematopora  (Cheotetes)  crebripora 236 

Treraatopora  echinata 233 

Trematopora  granulifera 233 

Trematopora  infrequens 232 

Trematopora  minuta 234 

Trematopora  osculum 231 

Trematopora  spiculata 235 

Trematopora  subimbrioata 234 

Trematopora?  (Trachipora?)  macropora 236 

Trematopora  varia 232 

Trematopora  variolata 234 

Triplesia  putillus 298 

Troehoceras  waldronense 326 

Troy  township  in  Fountain  county,  geology  of 106, 107 

Upper  Silurian  age  in  Delaware  county 141,142 

Upper  Silurian  formations  in  Shelby  county  (Niagara  Group) 71-75 

Valley  of  Collett  Glacial  river  in  Bartholomew  county ?  .   .  .  164 

Value  of  geological  specimens 7,  8 

Van  Buren  township,  Fountain  county,  geology  of 103 

Van  Cleve,  the  late  John  W.,  of  Dayton,  Ohio,  and  his  labors 348,  349 

Van  Cleve,  John  W.,  letter  concerning 400 

Van  Cleve's  fossil  corals 376 

Vanderbilt,  Wm.  H.,  used  Indiana  oolitic  stone  in  his  new  residence 42 
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PLATE  1. 

DeNDROGRAPTUS   (ChAUNOGRAPTUS)    N0VBLLU8,  HcM. 

Page  225. 

Fig.  1.    A  frond  attached  to  a  fragment  of  Ewxdyptocrinus,  enlai^ged  four  diameters. 
Fig.  2.     A  valve  of  Spirifera  radiaJUi^  covered  with  numerous  fragments  of  fronde — 
natural  sise. 

Inocaulis  divaricata,  Hall, 

Page  225. 

Fig.  3.     A  frond,  natural  size,  showing  the  form,  structure,  and  divergence  of  the 
branchen. 

ASTYLOSPONGIA    (PALi«0MAN0N)    BURSA,  HoU. 

Page  224. 

Fig.  4.     A  portion  six  timcR  enlarged  Hhowing'the  Htelliform  npiculie  and  punctate 
surface. 

ReCEPTACULITES   SACCULU8,  Halt 

Page  222. 
Fig.  5.     View  of  a  specimen  broken  longitudinally  through  the  middle. 

Buthrotrephis  GRACILIS,  var.  CRASSA,  HalL 

Page  221. 
Fig.  6.     A  small  frond  of  thin  species  an  preserved  in  the  soft  shale. 

Streptelasma  (Duncanella)  borealis,  Nicholson. 

Page  226. 

Fig.  7.     A  longitudinal  section  showing  the  cylindrical  cavity  in  the  center  of  the 

coralUim,  and  the  lamella*  with  their  finely  serrate  margins. 
Figs.  8,  9,  10.     Transverse  sections  through  the  apex,  middle  and  base  of  the  cutw 

respectively. 

Favosites  forbesi,  vur.  occidkntalis,  Hall, 

Page  229. 

Fig.  11.     A  specimen  preserving  the  oi)ercula  tc»  the  ct'll-apertures,  showing  their 

concentric  ornamentation. 
Fig.  12.     A  small  incipient  colony  attached  to  the  dorsal  valve  of  Aleristina  nilida. 
Fig.  13.     A  small  specimen  showing  very  elongate  cell-tubes  and  j;reatly  developed 

epitheca.     The  open  cell-apertures  are  only  At  the  summit. 
Fig.  14.     A  pyriform  individual  covered  with  an  epitheca  in  the  lower  part. 
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PLATE  2. 
Receptaculites  subturbinatus,  HalL 

Page  221.  • 

Fig.  1.     Lateral  view  of  a  Hpecimen  enlarged  to  two  diameterA. 

Fig.  2.     A  further  enlargement  of  the  Hurface,  showing  the  form  of  the  oellA. 

Fig.  3.  '  An  enlarged  Mummit  view  of  another  specimen. 

ASTYLOSPONGIA    PR.EMORSA,   GoldfuSS. 

Page  222. 

Figs.  4,  5.     Lateral  and  summit  views  of  a  specimen  of  medium  size. 

Fig.  6.    View  of  the  upper  side  of  a  more  deeply  lobed  specimen. 

Figs.  7y  8.    Upper  and  lateral  views  of  a  very  perfectly  formed  specimen,  enlarged 

two  diameters. 
Figs.  9,  11.     Vertical  sections  of  two  specimens  showing  structure,  enlarged  to  two 

diameters.     The  dark  spots  in  the  center  are  filled  with  pyritous 

matter,  and  arc  not  cavities. 
Fig.  10.     Horizontal  section  of  another  specimen,  enlarged  two  diameters. 
Fig.  14.     A  crushed  and  imperfect  specimen,  showing  the  radiating  fibrous-like 

character  of  the  substance  (enlarged). 

ASTYLOSPONGIA    PRiKMORSA,    Vai\    NUXMOSCHATA,    HolL 

Page  223. 

Figs.  12,  13.     Lateral  and  summit  views  of  a  specimen,  showing  the  differenoe  in 

the  form  and  lobation  of  the  surface  from  typical  A,  pramona, 

AsTYLOSPONGIA    (PaL^KOMANON)    BURSA,  Hall, 

Page  224. 

Figs.  15,  16.     Lateral  and  profile  views  ni  a  crushed  specimen,  showing  the  char- 
acters of  the  species. 
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PLATE  3. 

Favosites  spinigbrus.  Halt 

Page  228. 

Figs.  1,  2.     Upper  and  lateral  views  of  a  specimen  of  the  usual  character. 

Fig.  3.  Vertical  section  of  a  similar  specimen,  showing  the  divergence  of  the 
cells  and  the  distant  entire  diaphragms. 

Fig.  4.     Vertical  section  of  a  specimen  with  larger  cells. 

Fig.  5.  An  enlarged  oblique  view  of  a  portion  of  the  surface,  showing  the  irreg- 
ular cells  and  the  spiniform  projection  at  the  angles. 

Favosites  Forbesi,  car,  occidkntalls,  Hall, 

Page  229. 

Fig.  6.  An  irregular  hemispherical  specimen,  showing  small  cells  with  a  few  of 
somewhat  larger  size. 

Figs.  7,  8.  Turbinate  forms  with  large  irregular  cells,  the  lower  part  covered  by 
the  epitheca. 

Fig.  9.     The  upper  side  of  a  large  irregular  specimen. 

Fig.  10.  Lateral  view  of  a  large  broadly  turbinate  specimen,  having  the  lower 
part  covered  by  the  epitheca  and  showing  in  the  upper  part  an 
irregular  distribution  of  large  and  small  angular  cells. 

Fig.  II.  A  vertical  section  of  a  specimen  similar  to  fig.  8,  showing  the  closely 
arranged  diaphragms. 

Fig.  12.     An  enlarged  transverse  section,  showing  the  thick  vertical  walls. 

Fig.  13.     Enlarged  vertical  section  showing  the  thick  walls  and  large  mural  pores. 

Fig.  14.  The  natural  surface  of  a  well-preserved  specimen,  showing  the  granula- 
tions upon  the  diaphragms. 

Fig.  15.  An  oblique  view  of  the  same.  In  the  figure  the  vertical  walls  are  not 
sufficiently  elevat^'d  above  the  diaphragms. 
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PLATE  4. 

StRBPTBLASMA    RADICANBy   HoU. 
Page  226. 

FigB.  1,  2.  Doraal  and  ventral  views  of  an  imp^ect  specimen,  showing  the  spread- 
ing root-like  base. 

Fig.  3.    Lateral  view  of  a  similar  specimea. 

Fig.  4.  An  enlarged  longitudinal  section,  showing  the  depth  of  the  cup  and  the 
character  of  the  lamellae.  The  oontinaation  of  the  lower  part  from 
the  horizontal  line  is  incorrectlj  represented,  the  lamelle  becoming 
obsolete  and  solid  at  a  short  distance  below. 

Zaphrbntis  cblator.  Hall, 

Page  227. 
FigH.  5, 6.    Lateral  and  posterior  views  of  a  specimen  showing  the  form  of  the  cup. 

Streptklasma  (Duncanella)  borbalis,  Nicholson. 

Page  226. 

Fig.  7.    A  fragment  of  rock  showing  two  individuals  of  this  species. 
Fig.  8.    An  enlargement  of  one  of  the  above  to  show  the  form  and  character  of 
the  exterior. 

LrCHKNALIA    CONOENTRJCA,    HolL 

Page  240. 

Fig.    9.     A  small  irregularly  growing  specimen. 

Fig.  10.     Another  irregular  npecimen — the  frond  being  enrolled  upon  itself. 

Fig.  11.     Section  of  the  Rpecimen  fig.  10,  showing  the  great  increase  in  length  of 

the  cells  on  the  enrolled  portion. 
Fig.  12.    The  celluliferous  surface  of    a   large   irregular    specimen    which   has 

encrusted  other  bodies,  and  in  places  shows  a  tendency  to  form  tubular 

extensions  and  branches. 
Fig.  13.     An  enlargement  from  the  surface  of  the  specimen  tig.  9,  showing  the  form 

and  arrangement  of  cells. 
Fig.  14.     An  enlargement  from  the  surface  of  fig.  12,  showing  angular  (subtri- 

angular)  cell-apertures.     This  character  is  shown  only  on  a  part  of  the 

surface,  the  other  portions  having  oval  or  circular  aiiertures. 
Fig.  15.     Enlargement  from  a  specimen  similar  to  fig.  13,  but  with  larger  cells. 
Fig.  16.     A  portion  of  tStroph4)stylus  cydtMUomun^  bearing  four  young  specimens  of 

Lichenalia  and  the  base  of  a  Comulites;  the  entire  surface  of  the  shell 

below  being  covered  by  another  Bryozoan  (Pale^hara.) 
Fig.  17.     A  young  frond  growing  upon  the  surface  of  PlatyoMoma  Niagartfin^e. 
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PLATE   5. 

LiGHBNALIA   CONCBNTRICA,  HoU. 
Page  240. 

Figs.  1,  2.  The  apper  and  lower  surface  of  a  young  specimen,  the  latter  showing 
a  small  cicatrice  of  attachment. 

Fig.  4.  The  under  surface  of  a  specimen,  showing  the  epitheca  in  its  irregular 
growth,  and  its  strong  concentric  markings. 

Fig.  7.  A  fragment  of  Fenestella,  having  two  young  specimens  of  Lichenalia 
attached  to  the  surface. 

Fig.  8.  The  lower  surface  of  a  small  fragment  with  scarcely  any  remaining 
epitheca,  and  so  translucent  that  the  structure  is  visible  through 
the  substance,  showing  the  elongated  cell-bases. 

Fig.  9.  The  lower  surface  of  a  specimen  corresponding  to  fig.  3,  showing  the  con- 
centric markings  of  the  epitheca. 

Fig.  10.  The  lower  surface  of  a  small  specimen  where  the  epitheca  has  been  worn 
away  or  only  partially  developed,  showing  along  the  base,  the 
radiating  grooves  formed  by  the  cells  before  curving  upward  toward 
the  surface. 

LiCHKNALIA    CONCENTRICA,  Var,    MACULATA,  HoU. 

Page  241. 

Fig.  3.  The  upper  or  celluliferous  surface  of  a  regularly  growing  specimen  of 
medium  size,  showing  tubercles  with  maculse  of  larger  cells.  The 
cells  are  represented  much  larger  than  they  really  are  on  the  speci- 
men.    (See  fig.  5.) 

Fig.  5.  A  small  irregular  specimen,  with  unusually  distinct  maculse  upon  the 
celluliferous  surface. 

Fig.  6.  An  enlargement  from  a  part  of  the  surface  of  specimen  fig.  3,  where  it 
has  been  worn  or  macerated,  showing  the  angular  intercellular  spaces. 
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I^LATE  6. 

LiCHENALIA    CONCENTRICA,    Var.    PARVULA,    HcUL 

Page  241. 

Fig.  1.     A  fragment  of  thin  form  of  Lichenalia  which  has  grown  upon  the  upper 

surface  of  a  Strophostylus. 
Fig.  2.     An  enlargement  of  a  portion  of  the  above,  showing  the  cells  to  be  much 

smaller  and  more  distinctly  circular  than  in  the  ordinary  form 

of  L.  coneenlinea. 

Lichenalia  concentrica,  Hall. 

Page  240. 

Fig.  3  An  enlargement  of  a  young  Lichenalia,  showing  it  as  it  has  grown  at- 
tached to  the  surface  of  an  Atrypa. 

Figs.  4,  5,  7 J  8.    Enlargements  from  the  surfaces  of   Lichenalise  as  presented  in 

different  individuals.  Figures  4  and  5  are  respectively  three 
and  four  diameters  of  the  young  specimens  attached  to  Fenes- 
tella.     (Seepl.  11,  fig.  3.) 

Fig.  6.  An  enlargement  of  about  four  diameters  of  a  group  of  two  young  Lich- 
enalia? and  a  young  Favosites,  attached  to  the  shell  of  Stropho- 
stylus. 

Figs.  9,  10.  Enlargements  from  the  lower  surfaces  of  different  individuals,  show- 
ing the  variable  conditions  of  theepitheca.  In  fig.  9  the  cell- 
partitions  are  shown  through  the  texture ;  and  fig.  10  presents 
a  fibrous  condition,  from  the  removal  of  the  epithecal  covering 
leaving  the  projecting  cell-walls. 

Fig.  11.     An  enlarged  transverse  section  of  a  specimen  similar  to  fig.  4  of  plate  5, 

showing  the  depth  of  the  cells  and  the  thickness  of  the  epith- 
eca  in  old  individuals. 

The  variations  in  expression,  in  the  many  forms  of  this  spe- 
ckles, the  size,  proportion  and  arrangement  of  the  cellules  upon 
the  surface,  and  the  aspects  produced  by  weathering  or  macer- 
ation are  so  great  as  often  to  induce  a  reference  to  distinct  spe- 
cies.  It  does  not,  however,  seem  possible  to  convey  in  a  satis- 
factory manner,  the  characters  as  they  appear  to  the  eye  and 
under  the  lens. 

Sagenella  elegans,  Hall. 

Page  242. 

Fig.  12.  The  left  valve  of  Ambonychia  aeulirofUray  showing  the  encrusting  membra- 
neous bryozoan  upon  its  surface. 

Fig.  18.     An  enlargement  of  a  portion  of  the^ame  specimen  to  show  the  tubular 

cellH  and  their  apertures. 
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PLATE  7. 
Cbramopora  labecula,  Hall. 

Page  242. 

Fig.  1.     A  small  colony  of  the  bryozoan,  attached  to  the  surface  of  a  Fenestella, 

just  showing  distinct  rounded  tubular  cells :  enlarged  to  six  diameters. 

In  the  figure,  the  cells  are  a  little  too  distinctly  individualized. 
Fig.  2.     A  fragment  of  Fenestella  upon  which  are  two  separate  colonies  of  the 

species,  enlarged  to  the  same  degree  as  in  the  preceding  figure. 
Fig.  3.     Another  and  larger  separate  colony  enlarged  to  the  same  degree.     This 

and  the  colony  in  fig.  2.  show  the  ordinary  form  of  cells  pertaining  to 

the  species. 

Ceramopora  confluens,  Hall, 

Page  243. 

Fig.  4.     The  bryozoan  entirely  encrusting  a  specimen  of  Platyostoma  Nia^arenBt. 
Fig.  5.    An  enlargement  to  show  the  character  of  the  cells  and  the  centers  of 

radiation  forming  tubercles.     The  cells  radiate  a  little  more  distinctly 

from  these  centers  than  is  apparent  in  the  figure. 

Okramopora  agellus,  Hall. 

Page  243. 

Fig.  6.  A  colony  attached  to  the  surface  of  Strophostylm  rifclostomus.  The  cell« 
are  largest  at  the  initial  point  near  the  lower  end,  and  gradually  de- 
crease toward  the  margin,  where  they  are  exceedingly  minute.  En- 
larged to  four  diameters. 

Palescuara  offula,  Hall. 

Page  245. 

Fig.  7.     A  fragment  (natural  size),  encrusting  some  foreign  substance. 
Fig.  8.     An  enlargement  of  a  portion  of  the  surface  to  six  diameters,  showing  the 
character  of  the  cells. 

Paleschara  maculata,  Hall. 

Page  246. 

Fig.  9.     A  specimen  (natural  size),  encrusting  some  foreign  cylindrical  body. 

Fig.  10.  An  enlargement  of  the  surface  to  the  same  degree  as  fig.  8,  and  present- 
ing also,  near  the  center  of  the  figure,  one  of  the  macular  of  larger 
cells. 

Fig.  II.  A  specimen  of  Platyostoma  having  the  surface  covered  by  the  substance 
of  the  bryozoan. 
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PLATE  7— Continued. 

Fig.  12.     An  oblique  lateral  view  of  a  portion  of  the  surface,  showing  the  asperi- 
ties at  the  angles  of  the  cells.    Enlarged  to  six  diameters. 
Fig.  13.    An  enlarged  view  of  the  same,  looking  directly  upon  the  cell-apertures. 

PalescharaV  (Ch^tbtbs?)  sPH-fiRiON,  HalL 

Page  247. 

Fig.  14.  View  of  one  side  of  the  colony,  enlarged  to  two  diameters,  showing  the 
arrangement  of  the  cells. 

Fig.  15.  A  section  through  the  center  of  the  specimen,  enlarged  to  the  same 
deg^ree  as  fig.  14.  The  dark  line  at  the  base  of  the  cell  represents  the 
solid  substance  of  the  cell  floor,  the  inner  space  being  filled  with  inor- 
ganic calcareous  clay. 
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PLATE  8. 
Favositks  spinigerus,  Hall, 

Page  228. 

Fig.  1.    The  apper  surface  of  a  specimen,  the  cells  of  which  are  smaller  than  those 

of  the  specimen  represented  on  plate  3,  and  without  the  processes 
at  the  angles  of  the  cells. 

Fig.  2.     An  enlargement  to  four  diameters  of  a  portion  of  the  surface. 

Callopora  exsul,  HalL 

Page  238. 

Fig.  3.    The  upper  side  of  a  specimen  (natural  size). 

Fig.  4.    An  enlargement  of  the  cell  apertures.    The  original  of  this  figure  is  a 

specimen  of  CAiiLOFORA  incrusting  and  partially  covering  Cebam- 
OPORA,  and  the  form  of  the  cell-apertures  represents  the  latter 
genus  while  the  denticulate  margins  are  of  Callopora. 

Aulopora  precius,  HalL 

Page  227. 

Fig.  5.     A  colony  attached  to  the  surface  of  Meristina  nUida. 

Fig.  6.  Enlargement  from  the  preceding  Rpecimen,  showing  the  form  and  charac- 
ter of  the  cells. 

ClIiETETES  consimilis,  Hall. 
Page  280. 

Figs.  7,  8.     A  specimen,  natural  size,  and  an  enlargement  to  five  diameters  from 

the  lower  bifurcation,  where  the  tubes  have  grown  so  as  to  leave 
the  cell-walls  exposed. 

Figs.  9,  10.     A  specimen,  natural  size,  and  an  enlargement  from  the  lower  end, 

showing  the  solid  stem  with  columnar  structure,  and  angular  cell- 
apertures. 

Figs.  11,  12.     Another  individual,  and  an  enlargement  from  the  lower  bifurcation, 

showing  the  young  cells  in  the  angles  of  the  larger  ones. 

Figs.  13,  14.  Another  individu.il  and  an  enlargement  of  the  same,  where  the  cell- 
walls  are  flattened  on  the  surface,  as  from  wearing.  All  the 
enlargements  are  to  five  diameters. 
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PLATE  9. 
Callopora  singularis,  Hall. 

Page  237. 

Figs.  1,  2.  A  specimen,  natural  size,  and  an  enlargement,  showing  the  arrange- 
ment of  the  cells.  The  interstices  of  the  intercellular  spaces  as 
represented  are  too  small  and  indistinct. 

Trematopora  infrequens,  HalL 

Page  282. 

Fig.  3.    A  fragment  of  shale,  with  a  group  of  stems,  of  which  one  specimen  is  of 

this  species.    Natural  size. 
Fig.  4.    Enlargement  of  a  bifurcation  from  the  individual  on  the  right  hand  side 

of  the  specimen  fig.  3. 

Trematopora  osculum,  HalL 

Page  231. 

Figs.  5,  6.    A  specimen,  natural  size,  and  enlarged,  showing  cells  of  smaller  size 

than  the  preceding  species. 
Figs.  7,  8.    A  specimen,  natural  size,  and  enlarged,  showing  the  cell-apertures 

more  crowded  and  more  exsert  than  in  the  last. 
Figs.  11,  12.    A  specimen  which  appears  to  have  been  tubular,  with  scattered 

pores.    The  enlargement,  fig.  12,  does  not  fully   represent  the 

object. 
Fig.  13.     A  specimen,  natural  size. 
Fig.  14.    The  same  enlarged. 

Trematopora  subimbricata,  HalL 

Page  234. 

Figs.  9,  10.  A  specimen  showing  arrangement  of  the  ceils  opening  obliquely  up- 
ward, and  the  upper  margin  not  elevated. 

Trematopora  varia,  HalL 

Page  232. 

Figs.  15,  16.     A  specimen,  natural  size  and  enlarged.     The  cell-apertures  appear 

to  have  been  worn  or  dissolved  away,  giving  the  appearance  of 
double  cell  walls.     Enlargement  eight  diameters. 

Figs.  17,  18.     Another  individual  showing  the  apertures  reduced  in  size  by  the 

contracted  margins.     Enlargement  about  six  diameters. 

Figs.  19,  20.     A  specimen  in  which  the  cells  are  irregular  in  size,  some  of  them 

with  elevated  margins  and  others  without. 

Figs.  21,  22.     A  thickened  branching  form,  with  the  branches  flattened  above,  and 

showing  other  variations  in  the  form  and  size  of  cells.  This  and 
the  preceding  enlargement  are  four  diameters  each. 

Fig.  23.     Transverse  section  of  the  lower  part  of  the  specimen  fig.  21,  showing  a 

hollow  tube,  and  the  mode  of  growth  of  the  cells. 
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PLATE    10. 

Trematopora  kchinata,  Hall. 

Page  233. 

FigB.  1,  2.     A  Rmall  branch,  natural  Hize,  and  an  enlargement  of  the  bifurcation! 

showing  the  character  of  the  celli). 

Fig.  3.  An  enlargement  from  another  individual  where  the  cells  are  not  so  elon- 
gate as  in  the  preceding  one.  This  one  and  fig.  2  are  enlarged 
eight  diameters. 

Fig.  4.     An  enlargement  to  twelve  diameters  from  a  specimen  preserving,  in  great 

perfection,  the  spines  at  the  cell-angles. 

Fig.  5.     A  still  further  enlargement  of  the  walls  of  a  cell. 

Trematopora  granulifera,  Hall. 

Page  233. 

Fig.  6.     An  enlargement  of  a  bifurcating  branch,  to  two  diameters. 
Fig.  7.     A  still  fucther  enlargement  from  the  above  specimen,  to  show  the  arrange- 
ment of  cells  and  the  granulations  on  the  intercellular  spaces. 

Trematopora  minuta,  Hall. 

Page  234. 

Fig.  8.     An  enlargement   to  about  twelve  diameters,  of  a  small   branch  of  this 

species,  showing  the  arrangement  of  cells. 

Trematopora  variolata.  Hall. 

Page  234. 

Fig.    9.     A  branch  of  the  species,  natural  size. 

Fig.  10.     An  enlargement  from  h  part  of  the  same,  showing  the  scattered  pores. 

Trematopora  spiculata,  Hall. 

Pagt»  235. 

Fig.  11.     A  specimen  of  the  natural  size,  showing  the  mode  of  growth. 

Fig.  12.     An  enlargement  from  the  central  ]>ortio9  of  the  specimen,  showing  the 

character  of  the  surface  and  the  minute  spinules  at  the  angles  of 

the  cells. 

Stictopora  SIM  I  lis,  Hall. 

Page  247. 

Figs.  13,  14.     A  small  bifurcating  fragment  with   oval  cellules,  natural  size  and 

enlarged. 
Figs.  15,  16.     Similar  views  of  another  individual  of  greater  width,  showing  more 

crowded  cellules. 
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PLATE  10— Continued. 
Fenestella  ambigua,  HalL 

Page  248. 

Fig.  17.    The  inner  surface  of  a  frond,  natural  size. 

Figs.  18,  19.  Enlarged  views  of  the  opposite  faces  of  the  above  specimen,  show- 
ing a  slight  difference  in  the  character  of  the  striation  of  the  two 
sides  of  the  frond. 

Fig.  20.  The  exterior  surface  of  a  flattened  frond,  showing  a  portion  of  the  in- 
terior surface  at  the  right  hand  side. 

Fig.  21.     An  enlargement  from  the  edge  of  the  specimen  fig.  20,  showing  a  section. 

The  rays  of  the  inner  and  outer  layers  of  the  frond  are  connected 
by  the  vertical  extensions,  and  the  rays  of  the  same  layer  con- 
nected by  the  transverse  or  horizontal  dissepiments. 

Thamniscus  niaoarensls.  Hall. 

Page  254. 

Fig.  22.    The  non-poriferous  face  of  a  frond,  natural  size,  showing  the  mode  of 

growth  and  absence  of  transverse  dissepiments. 

Fig.  23.    An  enlargement  of  the  poriferous  face  of  a  frond,  to  two  diameters. 

Fig.  24.     A  still  farther  enlargement  of  the  right  hand  third  of  the  frond  fig.  23, 

to  show  the  angular  crest  of  the  branches  and  the  disposition  of 
the  pores  upon  its  surface. 

Fig.  25.     An  enlargement,  to  three  diameters,  of  another  fragment,  showing  the 

base  of  attachment,  the  angular  crest  of  the  branches  and  the 
extensions  of  the  pores  over  the  root-like  base. 
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PLATE  11. 
Fenestella  parvulipora,  .Hall. 

Page  249. 

Fig.  1.    The  non-poriferous  surface  of  a  fragment  of  a  frond,  natural  size. 

Fig.  2.     An  enlargement  of  a  portion  of  the  same  to  show  the  character  of  the 

surface  and  mode  of  reticulation. 
Fig.  3.     A  similar  fragment,  having  young  specimens  of  Lichenalia  and  Ceramo- 

pora  growing  upon  its  surface  (see  plate  6,  figs.  4  and  5,  and  plate  7, 

figs.  1  and  2). 
Fig.  4.     An  enlargement  from  a  portion  of  the  oppOHite  or  celluliferous  face  of  the 

frond  fig.  3. 
Fig.  5.    A  still  farther  enlargement  of  this  surface,  to  show  more  distinctly  the 

arrangement  of  the  pores  and  the  line  of  nodes  on  the  median  crest. 
Fig.  6.     An  enlargement  of  the  non-eel lul if erous  face  of  the  same  frond,  fig.  3, 

showing  the  absence  of  striation  upon  the  surface. 
Fig.  7.    A  portion  of  a  very  large  frond,  natural  size,  showing  the  general  aspect 

of  the  species.^ 
Fig.  8.    An  enlargement  of  the  surface  of  the  specimen  fig.  7,  showing  the  exist- 
ence of  very  fine  stri^. 
Fig.  9.    The  interior  of  a  frond,  retaining  the  cup-shaped  form.    The  surface  here 

presented  is  non-celluliferous. 

Fenestella  acmea,  HalL 

Page  260. 

Fig.  10.  The  outer  surface  of  a  funnel-shape  frond,  presenting  the  celluliferous 
side. 

Fig.  11.  An  enlargement  of  a  part  to  show  the  arrangement  of  the  branches,  the 
form  of  the  cells  and  the  median  ridge,  with  its  flattened  spreading 
crest,  which  is  seen  on  some  of  the  rays  in  the  upper  part  of  the  fig- 
ure, and  on  all  below  the  bifurcation,  while  it  is  broken  away  in 
places,  revealing  the  narrow  slit  thus  left,  which  passes  into  the  cavity 
of  the  rav  below. 

Fig.  12.     Another  fragment  of  the  same  species. 

Fig.  13.  An  enlargement  from  a  part  of  the  preceding  specimen,  presenting 
wider  fenestrules,  and  having  the  median  crest  entirely  removed,  show- 
ing only  the  narrow  slit  passing  into  the  cavity  of  the  branch.  The 
connecting  fenestrules  are  obscured  over  a  part  of  this  figure,  as  in 

fig.  11. 

Fi^j.  14.     An  enlargement,  to  two  diameters,  of  a  part  of  a  frond. 
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PLATE  12. 

Magrostylocrinus  stbiatus,  H<dL 

Page  257. 

Fig.  1.  Lateral  view  of  a  small  individual  whiek  flhowe  tke  fitriatioiM  of  the  sur- 
face very  perfectly. 

Figs.  2,  3.    The  posterior  and  basal  views  of  a  lai^^  ctperiBieiL    The  striations  of 

the  surface  are  not  represented  ui  tke  fi^^re. 

Fig.  4.     An  enlargement  of  the  basal  plale  and  one  ray^  fthowiag  the  character  of 

the  surface  striie. 

Magrostylocrinus  fasgiatus,  HaU. 

Page  258. 
FigH.  5,  6.     Lateral  and  basal  views  of  a  specimen,  enlarged  two  diameters. 

GlYPTASTER  OOCIDBNTALIS,    H4ilL 


Page  262. 

j  Figs.  7,  8.     Basal  and  lateral  views  of  a  small,  very  perfectly  preserved  individual, 

enlarged  to  two  diameters. 
Fig.  9.     Two  of  the  rays  with  the  interradial  area  stili  further  enlarged  to  show 

the  character  of  the  surface-markings. 
Fig.  10.     The  anterior  side  of  a  larger  specimen,  from  which  the  bat^al  pLates  have 

been  removed,  and  the  ridges  not  developed  on  the  HubradialK. 
Fig.  11.     The  posterior  side  of  the  same  specimen  as  jQg.  10. 

8ACC0GRINUS    ClIULSTYI,    H^L 
Page  254. 

Fig.  12.     An  enlargement  to  two  diameters  of  the  anal  side  of  a  small  specimen, 

showing  a  small  number  of  anal  plates. 
Fig.  13.     Antero-lateral  view  of  a  larger  specimen,  on  which  the  surface-8tria»  are 

very  perfectly  preserved. 
Figs.  14,  15.     The  right  and  left  sides  of  another  iBdirid«ial. 
Fig.  16.     Anterior  side  of  a  larger  specimen. 

Fig.  17.     The  posterior  side  showing  a  larger  number  of  plates  than  in  fig  12. 
Figs.  18,  19.     The  anterior  and  anal  sides  of  a  large  spe<*imeu,  which  is  slightly 

imperfect  and  somewhat  obscured  by  attached  bryozoans. 
Fig.  20.     An  enlarged  ray  from  specimen  ^g.  1^  to  .show  theoharacter  of  snrface- 

striap. 
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PLATE  13. 
Glyptaster  inornatus,  HalL 

Page  263. 

Fig.  1.     The  anal  area  of  a  specimen  which  preserves  the  entire  calyx. 

Fig.  2.    The  anterior  side  of  the  same. 

Fig.  3.     A  basal  view  of  the  same  specimen. 

Fig.  4.     A  basal  view  of  the  specimen  fig.  6. 

Fig.  5.  A  lateral  view  of  the  lower  part  of  a  calyx,  on  which  the  surface  orna- 
mentation is  only  partially  developed. 

Fig.  6.     Lateral  view  of  the  specimen  fig.  4,  showing  a  grade  of  development  of 

the  surface  ornamentation  intermediate  between  specimens  figs.  1 
and  o. 

Glyptocrinus  Carleyi,  Halt 

Page  261. 

Figs.  7,  8.     Right  and  left   lateral  views  of  a  nearly  entire  body,  showing  the 

general  features  of  the  species  to  the  second  bifurcation  of  the 
arms. 

Fig.  9.     A  basal  view  of  the  preceding  specimen. 

Fig.  10.     An  enlargement  of  the  central  portion  of  fig.  8,  to  show  more  distinctly 

the  surface  characterH. 

Melocrinus  obconicus,  Hall, 

Page  269. 

Figs.  11,  12.     Lateral  and  anterior  views  of  a  specimen,  enlarged  to  two  diam- 
eters, showing  the  form  of  plates  and  character  of  surface. 
Fig.  13.     The  summit  correspondingly  enlarged,  showing  the  plates  of  the  dome. 
Fig.  14.     Basal  view  enlarged,  as  the  preceding  figures. 

Stkpuanocrinus  (jemmiformis.  Hall. 

Page  279. 

Figs.  15-17.  Summit,  basal  and  lateral  views,  enlarged  to  three  diameters,  show- 
ing the  form  and  character  of  the  body.  The  plates  of  the  third 
range  are  shown  upon  the  summits  of  the  divisions  of  the  calyx. 
Fig.  17  shows  the  characters  of  the  surface  markings. 

Figs.  18-20.     Lateral,   basal  and  summit  views  of  a  larger  specimen,  somewhat 

different  in  form,  with  the  third  range  of  plates  of  larger  size. 
Enlarged  to  three  diameters. 
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PLATE  14. 
Lecanocrinus  pusillus,  Hall. 

Page  267. 

Figs.  1,  5.     Anterior  and  posterior  views  of  a  calyx  preserving  the  first  and  second 

anal  plates;  enlarged  to  two  diameters. 
Figs.  3,  4.    Similar  views  of  another  specimen,  natural  size,  where  the  two  anal 

plates  of  the  preceding  specimen  are  represented  by  one  only. 
Fig.  2.     The  lower  side  of  the  lant  Hi)ecimeu,  showing  the  size  of  the  basal  plates. 
Fig.  6.     An  enlargement  of  a  first  radial  plate,  to  show  the  surface-markings. 

CyaTHOCRINIS  Nl'CLEUS,   HalL 

Page  266. 

Figs.  7,  8.     Lateral  and  anterior  sides  of  the  specimen,  enlarged  to  four  diameters, 

showing  its  form  and  character. 
Fig.  9.     Basal  view  of  the  same,  enlarged  to  four  diameters,  showing  the  lobation 

of  the  body  at  the  base  of  the  arms. 

Cyathocrinu.^  polyxo,  Hall. 

Page  204. 

Figs.  10,  11.     Lateral  and  basal  views  of  a  small  specimen  showing  the  basal  plates 

with  a  small  perforation  in  the  middle. 
Fig.  12.     Anterior  view  of  a  larger  specimen,  showing  the  usual  character  of  the 

species. 
Figs.  13,  14.     Posterior  and  basal  views  of  a  large  individual,  showing  the  very 

large  8e<;ond  anal  plates,  and  large  opening  through  the  basals. 

In  this  specimen  the  angular  character  of  the  plates,  as  observed 

in  younger  specimens,  is  greatly  subdued. 
Figs.  15,  1^.     Posterior  and  basal  views  of  a  sj)ecimen,  showing  features  similar  to 

the  last. 
Fig.  17.     Posterior  side  of  a  specimen,  showing  a  pari  of  a  third  anal  plate. 

Lyriocrinis   Melissa,  HalL 

Page  26i). 

Fig.  18.     The  summit  of  a  large  individual  preserving  the  plates  of  the  dome,  and 

also  showing  evidence  of  a  subcentral  proboscis. 

Fig.  19.     Basal  view  of  a  large  imperfect  si>ecimen,  showing  flattened  nodes  on  the 

subradial  plates. 

Figs.  2(»,  21.     Basal  and  lateral  views  of  a  very  symmetrical  specimen,  presenting 

the  generiil  form  and  features  of  the  species  to  the  arm-bases. 

Fig.  22.     Basal  view  of  a  specimen  of  ordinary  size,  showing  a  thickened,  depressed, 

pentagonal  ring  around  the  column  cicatrice,  and  incipient  or  de- 
veloped nodes  on  the  first  radial  plates.  The  surface  of  the  plates 
is  beautifnllv  striated. 
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PLATE  14— Continued. 

Fig.  23.     Lateral  view  of  a  siniilar  individual,  enlarged  to  two  diameters,  showing 

a   projecting  pentalobate   bn^   with   nodone    radial    and    interradial 

plates. 
Fig.  24.     Lateral  view  of  the  npeoimen  fig.  22,  showing  arm -bases,  with  arm-plates 

attached. 
Fig.  25.     Basal  view,  enlarged,  of  the  specimen  fig.  23,  shewing  the  nodes  on  the 

first  radial  plates. 
Fig.  2().     Lateral  view  of  the  specimen  fig.  18. 
Fig.  27.     An  enlargement  of  a  first  radial  plate  of  specimen  fig.  22,  showing  the 

character  of  the  surface  striie. 
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PLATE  15. 

EUCALYPTOORIXIS   CONSTRICTi:S,    Hall. 

Page  273. 
Fig.  1.     Lateral  view  of  the  specimen  described,  Bhowing  the  form  of  the  calyx. 

KrCALYPTOCRINlJS    C.T.LATIS,    lldlL 

Page  274. 

Fig.  2.     View  of   a  H^ieciinen   prei<erving  the  aruisi,  calyx   and   a  portion  of   the 
column. 

Saccocrinus  Ciiristyi,  Hall. 

Page  254. 

Fig.  3.     The   plates  of    a  radiul    serieu  showing   the  nodes,  ornamentation,  and 

bifurcation  of  the  arms. 
Fig.  4.     The  summit  of  a  spei'imen,  partially  encrusted  with  a  LiehHrntiui, 

<tlvptocrini\s  Carlkvi,  JIalL 

Page  261. 

Fig.  5.     The  summit,  showing  the  tine  granulated  character  of  the  ornamentation 
of  this  portion,  and  the  number  and  arrangement  of  the  arm-bases. 

Lamptekockinus  PAUvrs,  ILtU, 

Page  272. 

Fig.  G.     Lateral  view,  sh(»wing  the  arrangement  of  the  plates  and  the  position  of 
the  proboscis. 

LKCAXnciaN rs  pr.siLLis,  irall. 

Page  267. 
Fig.  7.     A  specimen  preserving  the  arms  and  a  portion  of  the  column. 

Codaster  prix'iiELMs,   Mt'l/rr  .y  l>;i(r. 

Page  280. 

Fig.  S.     Summit  of  a  specimen  showing  its  usual  characters,  enlarged  two  diam' 

cters. 
Fig.  1).     Natural  size  of  same. 
Fig.  10.     Lateral  view  of  a  large  individual  showing  the  structure  of  the  calyx. 
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PLATE   15— Oontinued. 
Lyrioc'rinus  mells.sa,  Hall, 

Page  269. 
Fig.  11.     A  Rpecimen  retaining  the  arms  and  a  portion  of  the  column. 

ICIITIIVOCRINUS   SUBANGULARLS,    Hall, 

Page  26K. 

Fig.  12.  Banal  portion  of  a  npecimen  showing  the  emargination  and  interlock- 
ing of  the  plates. 

Fig.  13.  Lateral  view  of  an  individual  showing  the  first,  second,  third  and  fourth 
radial  series  of  plates. 

PoTERlOCRINrS?    CALYX,    Hall, 

Page  2()6. 
Fig.  14.     View  of  the  specimen  described. 

Platyc'RINus  siLURicrs,  Hall. 

Page  256. 
Fig.  lo.     The  base  of  a  calyx  showing  the  large  strong  plates. 

(/ODaster  pentalobus,  Hall, 

Page  280. 
Fig.  16.     Lateral  view  of  the  imperfect  specimen  described. 

Ampheristocrln'us  typus,  Hall, 

Page  278. 

Fig.  17.     Lateral  view  showing  the  arrangement  of  the  plates  and  arm  bases. 
Fig.  18.     Basal  view  showing  the  angular  form  of  the  calyx,  and  the  extension  on 
the  anal  side. 

Dexdrocrinus  axcilla,  Hall, 

Page  271. 
Fig.  19.     Lateral  view  of  the  specimen  showing  the  arrangement  of  the  plates. 
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PLATE  16. 

ErCALYPTOCRINUS   CiF.LATUS,   HalL 

Page  274. 

Fig.  1.     A  young  individual  enlarged  to  three  diameterH.     The  divisions  of  the 

arm-plates  are  incorrectly  represented. 

Fig.  2.     A  larger  individual  preserving  the  arms  in  place,  but  the  divisions  of  the 

arm-plates  are  not  fully  shown  in  the  figure. 

Fig.  3.     Lateral  view  of  the  calyx  of  a  full-grown  individual,  of  the  prevailing 

form. 

Fig.  4.     Basal  view  of  the  fiame. 

Fig.  5.     A  lateral  view  of  a  specimen  showing  the  calyx  and  the  solid  interbrachial 

plates  of  one  side. 

Fig.  t>.     The  opposite  side  of  the  same  specimen,  which  is  broken  so  as  to  reveal  the 

visceral  cavity,  above  which  are  the  interior  dome  plates,  cover- 
ing the  canal  leading  to  the  exterior.  These  anchylosed  plates  are 
t*mbraced  and  supported  by  the  inner  edges  of  the  interbrachial 
plates,  as  .shown  in  the  figure. 

Fig.  7.    The  summit  of  the  same  specimen,  showing  the  interbrachial  plates,  and 

the  accessory  plates,  surrounding  the  orifice  at  the  summit.  The 
upper  side  of  the  figure,  where  the  exterior  is  broken  away,  shows 
dirttincily  the  biuses  of  two  interbrachial  plates,  and  the  projecting 
an^lcH  of  the  interior  iloiiie  plates. 

Fig.  8.  The  upper  marjiiin  and  interior  of  a  calyx,  showing  the  plates  and  cica- 
trices for  the  attachment  of  tlie  arms  and  interbrachial  plates. 

Figs.  1),  10.     Interior  and  lateral  views  of  the  basal  and  subradial  plates  of  the 

si)ecies,  showing  the  division  of  the  basal  plates,  as  seen  on  the 
inner  side,  and  their  j>^reat  development  in  the  interior  of  the  calyx. 
These  are  rarely  distinguishable  within  the  column  cavity,  and 
f)robably  never  on  the  exterior  surface. 

IcilTHYOi'HIXl  S    SlBANtilLAKIS,  HdU , 

Page  26«. 

Figs.   11,  12.     Lateral  and  basal  views  of  a  fragment,  showing  subradial  and  radial 

plates  with  a  decided  pentangular  outline. 

Fig.  1.3.     Lateral  view  of  a  larger  fragment,  sbowinu^  the  rays  to  near  the  third 

division  on  two  of  the  series,  and  a  less  decided  subangularity  of 
the  body  in  the  lower  parts  than  the  preceding  specimen. 
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PLATE  17. 

EUCALYPTOCRINUS   CRASSUS,    Hall. 

Page  272. 

Fig.    1.     A  young  individual,  natural  Hize,  nhowing  the  immature  character  of 

the  arms. 
Fig.    2.     An  enlargement,  to  three  diameters,  of  another  young  specimen,  showing 
the  immature  character  of  the  arms.     The  plates  of  the  body  have 
the  same  features  as  in  the  more  advanced  stages  of  growth. 
Fig.    8.     A  young  specimen  retaining  the  interbrachial  plates,  but  without  the 
arms,  the  impression  of  tlie  tentacula?  being  retained  on  the  sides  of 
these  plates. 
Fig.    4.     A  young  specimen  similar  to  the  preceding,  referred  to  this  species,  but 

of  a  more  globular  form  and  spreading  calyx. 
Fig.    5.     A  young  individual  retaining  the  arras  in  place,  and  having  the  column 
and  roots  entire. 

This  is  the  only  specimen  yet  found,  retaining  ail  the  parts  complete, 
among  many  hundreds  of  imperfect  individuals  which  have  been  col- 
lected at  the  localitv.  / 
Lateral  view  of  an  extremely  elongated  calyx. 
Lateral  view  of  a  more  spreading  form,  retaining  parts  of  the  arms  in 

place. 
Lateral  view  of  Ji  more  elliptical  specimen,  preserving  the  interbrachial 

plates  without  the  arms. 
A  fragment  of  a  column  from  the  upj)er  and  middle  portions,  belonging 
apparently  to  a  medium-sized  specimen  of  this  species.     Two  colonies 
of  Favosites  have  commenced  their  growth  upon  it. 
Th^  lower  part  of  an  interbrachial  plate,  showing  the  impression  of  the 

tentacula'  and  the  arm-plates. 
An  enlargement  of  a  part  of  an  arm,  showing  the  tentaculte  and  edges 
of  the  arm-plates. 

EUCALVPTOCRINI  S    OVALIS,     TvOOM. 

Page  275. 

Fig.  12.  Lateral  view  of  a  very  perfect  8|)eeimen,  possessing  the  form  and  general 
characters  of  the  B|>ecie«  ascrilx^d  to  it  by  Dr.  Troost.  The  arms  of 
this  species  appear  more  mature  than  the  young  referred  to  E.  rrwumts, 
except  in  the  spi'cimen  fig.  5. 

Fig.  13.  An  enlargement  of  the  summit  of  the  specimen  tig.  12,  showing  the 
arrangement  of  the  plates  at  the  summit  with  the  oral  plates. 
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PLATE  18. 

ErCALYPTOCRINUS   CRA8Sl.\S,    Hall, 

Page  272. 

Fig.  1.     Lateral  view  of  a  large  calyx,  which  is  conHtricted  below  the  middle. 
Fig.  2.     Lateral  view  of  a  specimen  without  the  constriction,  with  regularly  eloping 

sides.    The  specimen  preserves  some  of  the  lower  plates  of  the  arms. 
Fig.  3.     Basal  view  of  the  specimen  fig.  1,  showing  the  arrangement  of  plates  and 

the  deep  cavity  for  the  reception  of  the  column,  with  the  basal  plates  in 

tlie  bottom. 
Fig.  4.     Lateral  view  of  a  large  specimen,  preserving  the  interbrachial  plates,  the 

spaces  between  which  are  filled  with  limestone. 
Fig.  o.     The  summit  of  the  specimen  fig.  4,  showing  lanceolate  depressions  in  the 

upper  end  of  the  interbrachialK  apparently  for  the  insertion  of  accessory 

plates. 
Fig.  H.     Lateral  view  of  u  smaller  specimen,  which  is  more  pointed  at  the  upper 

end,  but  otherwise  retaining  the  character  of  this  species. 
Fig.  7.     The  summit  of   the  preceding  specimen,  showing  but  two  intercalated 

plates  around  the  aperture. 
Fig.  8.     An   enlargement  from  the   summit  of  another  individual,  showing  four 

intercalated  plates. 
Fig.  9.     An  enlargement  of  the  bases  of  a  pair  of  arms,  and  of  the  adjacent  plates 

from  fig.  7,  plate  17,  to  show  their  arrangement. 
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PLATE  19. 

KUCALYPTOCRLMS    C.ELATUS,    HillL 

Page  274. 

Fig.  1.  The  interior  of  the  <lome  of  a  large  imperfect  Kpecinien,  tdiowing  the 
supraradial  plates  of  adjacent  rayn,  with  the  double  interradial  plate 
between  them  in  the  lower  central  part  of  the  figure;  rIho  the  arm- 
o[)ening!4  (the  rhomboidal  depre.s8ionB)  and  the  plates  forming  the 
lower  part  or  nidea  of  the  dome.  Above  this  is  the  dome  covering 
the  ai)erture  which,  in  the  lower  part,  is  comjwaed  of  four  anchy- 
loHt^d  platen,  as  farther  shown  in  figure  3.  These  are  surmounted  by 
a  fluted  hollow  column,  which  reaches  to  the  summit  of  the  inter- 
brachial  plates.  In  this  sjwcimen  it  is  broken  of!*  above.  On  the 
outer  parts  of  the  figure  on  either  side  may  lx»  seen  the  interbrachial 
plati's,  with  the  sutures  dividing  them  from  the  inner  parts. 

FifT.  3.  The  lower  concave  surface  of  the  anchylosed  plates,  which  form  the  base 
of  the  dome  over  the  visceral  cavity  of  EvmlifpUKtrium  C(HtUu9, 

El  (ALYPTonuNrs  cuAs.srs,  Hall. 

Page  272. 

Fig.  2.  The  upper  rim  of  a  tlatt^'ned  calyx  of  this  species,  showing  the  cicatrices 
for  the  attachment  of  the  arms  and  interbrachial  plates. 

Figs.  4,  '^).  The  outer  and  inner  surfaces  of  a  lower  dome  plate  of  this  species, 
showinj;  it  to  be  of  much  greater  length  than  the  corresponding  part 
of   Kuctthiptitcrinun  rn/attix. 

Koots    of    Er(  AIAPTOlRIM  S. 
Page  27(>. 

Figs.  ♦>,  7.  ri)per  and  lateral  views  of  a  grouj)  of  roots,  which  have  grown  upon 
the  exterior  of  a  calyx  of   I^urftlifptorrinns  nrlatiLf. 

Fig.  8.  The  upper  side  of  a  larger  root  with  base  of  column,  which  has  grown 
upon  the  surface  of  the  calcareous  mud  of  the  si'a  bottom. 

(\\L('KO('RIM  S    STKI.MATIU^,    Ila/L 
Piige  281. 

Fig.  1*.     Dorsal  view  of  the  IkxIv  of  a  specimen  enlarged  to  two  diameters. 

Fig.  10.     W'Utral  side  enlarged  to  two  diameters,  showing  the  scars  for  the  att:ich- 

ment  of  the  lateral  and  dorsal  arms,  and  for  the  ventral  plates. 
F'ig.  11.     Lateral  view  of  the  same,  enlarged. 
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PLATE  20. 

KootfJ  of  EUCALYPT0CRIN€S, 
Page  276. 

The  flpecimen,  which  prcifervcrt  the  base  of  the  colutun,  Ahows  tlie  ramlfir:iii(ni  of 
the  rootlets  through  the  caU'areouB  Hhale,  and  was  evidently  inibefidcMl  (liii'in;^  itn 
growth  U(>on  the  ocean  lu'd. 

SpecimenB  HometioieK  occur  with  rootlets  miicli  more  eztendiMl^  and  lKMM)niin^ 
uite  filiform,  but  seldom  traceable  to  their  cfitire  extent. 
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PLATE  21. 

Pholidops  ovalis.  Hall. 

Page  284. 

Figs.  1,  2.  The  upper  valve  and  profile  view  (great Iv  enlarged)  of  a  epecimen 
retaining  both  valves. 

C -RANI A    SILURIANA,    HaU, 
Page  282. 

Fig.  3.     A  specimen  which  retains  both  valves,  attached  to  the  surface  of  a  Spirifera. 

Fig.  4.  The  upjier  valve  of  a  specimen  attached  to  the  surface  of  Ptatyostotna  Ni- 
ayarens»\  Owing  to  the  contour  of  the  surface  on  which  it  has 
grown,  the  shell  has  become  elongated  and  constricted  on  one  side. 

Fig.  5.     A  lateral  view  of  the  same,  showing  the  elevation. 

Fig.  ().  The  calyx  of  Euc(dyptocriTms  crcusmut  with  four  ventral  valves  of  the  spe- 
cies attached. 

Fig.  7.  A  specimen  of  RhynchoneUa  Strickiandi  with  a  ventral  valve  of  the  speciea 
attachetl. 

/ 

Crania  setifera,  Hall. 

Page  283. 

Fig.  S.     A  s|iecimen  which  is  imperfect  around  the  margin,  but  sliowp  the  general 

feature?*  of  the  Hj>eciert. 
Fig.  9.     A  lateral  view  of  tlie  same,  restored  on  the  edge,  showing  the  elevation 

of  the  valve  and  the  position  of  the  apex. 
Fi^.  10.     An  enlargement  of  tlie  surface  to  show  the  seliforni  sjunes. 

Okthis  klegaxti'la,  Dalnmn. 

Page  285. 

Figs.  11,  12.     Ventral  and  dorsal  views  of  a  small  specimen. 

Fig.  13.     Ventral  view  of  a  large  individual. 

Fig.  14.     Lateral  view  of  a  similar  specimen. 

Fig.  15.  Interior  of  a  large  ventral  valve,  showing  the  cardinal  area,  teeth  and 
wide  foramen. 

Fig.  IG.  An  enlargement  tcf  two  diameters  of  the  interior  of  a  dorsal  valve  show- 
ing the  muscular  imprints,  cardinal  and  crural  j)ro(!e&se6,  and 
external  cardinal  area. 

Fig.  17.     Cardinal  view  of  the  specimen  fig.  14. 


SiOL.  8dr.  Imd. 
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PLATE  21— Continued. 
Orthis  hyhkida,  Sowerhj/. 

Page  284. 

Fig.  18.     Dorsal  view  of  a  ppecimen  of  the  usual  form  and  sisse. 

Fig.  19.     Ventral  view  of  the  same. 

Fig.  20.     Dor>ia]  view  of  an  unusually  large  specimen. 

Fig.  21.  Lateral  view  of  the  specimen  figures  18  and  19,  showing  the  relative  con- 
vexity of  the  valves. 

Fig.  22.  The  interior  of  a  dorsal  valve,  showing  the  muscular  impression,  cardi- 
nal process,  etc. 

Fig.  2'>.     The  interior  of  a  ventral  valve,  showing  muscular  imprints,  teeth,  etc. 

The  shell  is  slightly  distorted  and  imperfect  on  the  cardinal  margin. 

Figs.  24,  25.     Dorsal  and  lateral  views  of  a  small  rotund  specimen,  showing  strong 

varices  of  growth ;  enlarged  to  two  diameters. 

Streptorhynchus  subplana,  Conrad, 

Page  288. 

Fig.  2(1,     The  interior  of  a  dorsal  valve,  showing  the  cardinal  process,  etc. 

Fig.  27.  An  imperfect  ventral  valve,  showing  muscular  imprints,  teeth  and  cardi- 
nal area. 

Fig.  28.     Dorsal  view  of  a  symmetrical  specimen  of  the  larger  size. 

Figs.  2'.),  30.     Ventral   and  dorsal  views  of  a  specimen  of  the  usual  size  of  the 

species  as  it  occurs  at  Waldron. 

Fig.  81.     Ventral  view  of  the  same,  showing  the  convexity  of  the  valves. 

Fig.  32.     An  enlargement  of  the  surface,  showing  the  fine  concentric  stria*. 

Fig.  3.>.     An  enlargement  of  the  central  part  of  the  cardinal  area  of  the  united 

valves,  showing  the  closed  deltidium,  the  striae,  etc. 
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PLATE  22. 

StROPHONKLLA    SEMIFASCIATA,  Hall. 

Page  292. 

Fig.  1.     An  imperfect  dorRal  valve. 

Fig.  2.     A  more  nearly  entire  specimen  of   the   9ame  valve,   which  presentu  the 

usual  fasciculate  characters  of  surface  strise. 

Fig.  3.  Cardinal  view  of  a  H|)ecimen,  retaining  hoth  valves  in  place  and  show- 
ing strong  deltidial  coverings. 

Stropiiomena  RHOMBoiDALis,    WUckeiis. 

Page  288. 

Fig.  4.     The  interior  of  a  ventral  valve,  showing  the  muscular  imprint. 

Fig.  5.     The  dorsal  view  of  a  specimen,  having  both  valves  in  connection. 

Fig.  6.     The  ventral  valve  of  the  same. 

Fig.  7.     A    lateral    view  of    another   specimen,   with   a  ventral  valve  of   Chrania 

Silurian n  attached. 

Fig.  8.     The  upper  part  of  a  ventral  valve,  of  a  large  specimen  which  preserves 

both  valves,  the  cardinal  line  lieing  shown  near  the  lateral  angles. 

Fig.  9.  The  interior  of  a  dorsal  valve,  showing  muscular  imprints,  cardinal  pro- 
cess, etc. 

Fig.  10.  An  enlargement  of  the  middle  portion  of  the  cardinal  area  of  a  speci- 
men, with  both  valves  in  place,  .showing  the  back  of  the  cardinal 
process  of  the  dorsal  valve  filling  the  deltidial  opening  of  the  ven- 
tral valve.  The  central  groove  markn  the  division  of  the  cardinal 
process. 

ClIONETKS    XOVA-SCOTICA,   HdU. 

Page  293. 

Fig.  11.     A  ventral  valve  showing  the  spines  and  the  larger  median  stria»;  enlarged 

to  two  diameters. 
Figs.  12,  13.     Two  other  ventral  valves,  natural  size,  showing  the  cardinal  spines. 

The  central  part  of  these  three  figures  is  incorrectly  represented 

as  angular,  instead  of  simply  by  a  stronger  median  ray. 
Fig.  14.     An  enlargement  from  the  middle  of   a  specimen  to  show  the  stronger 

central  ray  and  fine  concentric  striap. 

CIIONETKS    UNDUI.ATA,   Hall. 
Page  294. 

Fig.  ]•'».     An  enlargement  to  four  diameters  of  an  individual  possessing  the  usual 

characters. 
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PLATE  23. 
Strophodonta  striata,  HalL 

Page  290. 

Fig.    1.     A  ventral  valve  showing  the  general  form  and  the  surfade  characters. 

Fig.    2.     The  dorsal  side  of  the  same. 

Fig.  3.  A  profile  view,  showing  the  relative  convexity  and  the  bending  of  the 
valves  at  the  cardinal  angles. 

Fig.  4.  The  interior  of  a  dorsal  valve,  showing  the  cardinal  process,  and  crenu- 
late  margins. 

Fig.  5.  The  interior  of  a  ventral  valve,  showing  the  muscular  imprint,  the  car- 
dinal area  and  the  crenulations  on  the  hinge. 

Fig.  6.  An  enlargement  of  the  cardinal  process  of  the  dorsal  valve,  showing  the 
grooving  of  the  posterior  face. 

Strophonella  semifasciata,  Hall, 

Page  292. 

Fig.    7.     The  ventral  side  of  a  large,  nearly  entire  Ri)ecinien. 

Fig.  8.  The  interior  of  an  imperfect  dorsal  valve,  referred  with  doubt  to  this 
species,  showing  a  minute  cardinal  process  and  crenulated  hinge  line. 

Strophodonta  profunda,  IlalL 

Page  289. 

Fig.  9.  The  interior  of  a  ventral  valve,  showing  the  muscular  imprint  and  car- 
dinal area,  with  the  hinge  crenulations  extending  less  than  half  its 
length. 

Fig.  10.  The  exterior  of  an  imperfect  valve  partially  restored,  showing  the 
character  of  the  strite. 

StREPTORIIYNCH US   TENUIS,    Hall, 

Page  287. 

Fig.  11.     An  imperfect  ventral  valve,  showing  the  rounded    hinge  extremity   and 

the  character  of  the  surface  stria*. 
Fig.  12.     A  dorsal  valve  showing  the  form  of  the  shell. 
Fig.  13.     An  enlargement  of  the  surface,  showing  the  alternations  of  the  radiating 

strije  and  the  finer  concentric  crenulating  lines. 


Uiot..  Shi.  Ind. 
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PLATE  24. 

Spirifera  crispa  {Hinnger)  var,  simplex,  Hall. 

Page  296. 

Figs.  1-5.     Dorflal,  ventral,  front,  lateral  and  cardinal  views  of  a  specimen  of  this 

variety,  enlarged  to  two  diameters. 

Spirifera  crlspa,  Hisinger, 

Page  295. 

Fig.  6.     Dorsal  view  of  a  npecinien  of  the  8ize  and  form  usually  obtained  at  thU 

localitv.  . 

Fig.  7.     Ventral  view  of  a  wider  form. 
Figs.  8-12.     Dorsal,  ventral,  front,  cardinal  and  lateral  views  of  a  larger  specimen 

showing  the  character  of  the  species,  as  it  eccurs  at  Waldron. 
Fig.  19.     The  interior  of  a  ventral  valve,  enlarged  to  two  diameters. 

Spirifera  eudora,  HalL 

Page  294. 

Figs.  13-16.     Dorsal,  cardinal,  front  and  lateral  views  of  a  specimen,  presenting. 

the  features  of  the  species,  from  the  Waldron  locality. 
Fig.  17.     A  ventral  valve,  having  the  surface  striie  strongly  marked. 
Fig.  IS.     Interior  of  a  ventral  valve,  showing  the  cardinal  area,  the  foramen  and 

teeth. 

Spirifera  radiata,  ^owo^hy. 

Page  296. 

Fig.  20.     Dorsal  view  of  a  specimen  of  medium  size. 

Fig.  21.     Dorsal  view  of  a  nearly  full-grown  specimen. 

V\gii.  22-20.  Dorsal,  ventral,  cardinal,  lateral  and  front  views  of  a  large  well- 
formed  specimen,  of  the  usual  characters  of  the  species  as  recog- 
nized at  this  localitv. 

m 

Fig.  27.     Profile  view  of  the  specimen,  fig.  21,  for  comparison  with  fig.  25. 

Fig.  28.     The  interior  of  a  ventral  valve. 

Fig.  29.     The  interior  of  the  cardinal  portion  of  a  dorsal  valve. 

Fig.  30.     An  enlargement  of  the  surface  stria\     Figs.  17,  19,  22,  28,  29  and  30  are 

copied  from  Pal.  N.  Y.,  Vol.  IV,  Pt.  II :  R/^vision  of  the  Brachiopoda 

(unpublished). 
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IM.ATE  25. 
Meristina  nitida.  Hall. 

Pa^e  300. 

Fig.  1.     Dorsal  view  of  a  Hiuall  flpeoimen  of  a  rounded  form. 

Fig.  2.     Ventral  view  of  a  rhomhoidai  speeimen  which  is  emarginate  in  front. 

Fig.  ''^.     Dorsal  view  of  a  large,  l»roadly*ovate  form,  which  is  emarginate  in  front 

and  show.s  the  foramen  in  the  beak. 
Fig.  4.     Ventral   view   of    a   large   rhomboid-ovate   specimen,  which  is  strongly 

emarginate  in  front. 
Fig.  5.     Lateral  view  of  the  ^iK'cimen  fig.  .S,  showing  the  convexity  of  the  valvefl. 
Fig.  <>.     Dorsal  view  of  a  narrow,  elongate-ovate  form,  with  a  slight  emargiuation 

in  front. 
Fig.  7.     Dorsal  view  of  a  narrow,  rhomboidal  form,  which  is  not  emarginate. 

Figs.  3,  5,  <)  and  7  are  copied  from  Pal.,  N.  Y.,  Vol.  IV,  Pt.  II :  Re- 

rUvtn  (if  flic  Bi(ichinj)fHl(i,  (unpublished). 

Mkuistina  mahia.  Hall. 

Page  299. 

Fig.  S.     Dorsal  view  of  a  young  sju'cimen  which  has  not  liegun   to  develop  the 

mesial  elevation  c)r  sinus,  and  is  proportionally  broader  than  the 
mature,  full-growu  specimens. 

Figs.  9,  lU.     Dorsal  and  front  views  of  a  large  mature  s]>ecimen. 

Fig.  11.     Front  view  of  a  spoi'iineii  with  the  mesial  fold  much  less  strongly  marked 

than  tiir.  IM. 

Fig.  12.      Lateral  view  of  tlu"  fpcciiiKii  li;r.  9. 

* 

Iaet/ia   kvax.  Hall. 

Page  :J02. 

Figs.  lo-17.     Dorsal  views  of  specimens  varying  in  size  and   form,  and  exhibiting 

some  of  the  phases  whi<*]j  mark  the  species  in  its  advanced  stages 
of  jj:rowtb. 

Fig.  IH.     Profile  of  the  speciincMi  tig.  11,  showing  the  convexity  of  the  valves. 

Fig.  p.'.     Ventral  view  of  a  specimen  showing  the  mesial  depression. 

Fig.  20.     Front  view  of  the  specimen  ligs.   W  and   IS,  showing   the  depth  of  the 

depression. 

Fig.  21.  Ventral  view  of  a  small,  clongatA-  form,  showing  finer  plications — appar- 
ently a  mat\ire  spe<*imen. 

XrCKl.OSIMli  A     PISIFORM  IS,    HdH. 

Page  301. 

Figs.  22-2o.     Dorsal,  ventral,  lateral  and  cardinal  views  of  a  ventricose  specimen, 

having  much  the  appearance  of  A'  irnfricosu  of  the  Lower  Helder- 
bcrg  group. 
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I'J.AT?:  25— Coiitiiiiu'd. 

FigH.  2(),  27.     Dorssal  and  laUnil  views  of  a  le?w  ventricose  ?specimeu,  with  surface 

alniopt  eiitirclv  covered  bv  fine  setie. 
Fig.  28.     Dorsal  view  of  a  specimen  with  more  prominent  heak. 

KnvNXM)TRETA  (MNKATA  {Dal/iian)  r/tr.   Amkricana,  IlalJ. 

Page  310. 

Fig.  29.     Dorsal  valve  of  a  small  specimen  of  the  usual  form. 

Fig.  30.     Dorsal  view  of  a  more  elongate  form. 

Figs,  81,  32.     Dorsal  and  ventral  views  of  a  very  hroad  8j)ecimen,  having  strong, 

slightly  rounded  plications. 
Fig.  33.     Ventral  view  of  a  large  specimen,  differing;  somewhat  in  form  from  the 

preceding. 
Fig.  34.     Lateral  view  of  the  specimens  tigs.  31  and  32. 

Fig.  35.     Dorsal  valve  of  an  extremely  elongate  form,  with  narrow  plications. 
Figs.  30,  37.     Front  views  of  the  specimens  tig.  33  and  lig.  31,  showing  the  elevation 

of  the  fnmt. 
Fig.  r8.     Dorsal  view  of  a  young  siiell  before  the  development  of  the  elevation  of 

the  front  and  depression  of  the  sides  has  commenced. 

('•KLOSPIKA     DISPAKILIS,    IToIL 
Page  303. 

Figs.  39-41.     Dorsal,  ventral    and    lateral  views   of  a  siK^cimen,  enlarged  to  two 

diameters,  showing  the  usual  character  of  the  species. 

Fig.  42.     An  enlargement  of  a  ventral  valve  of  a  specimen  of  more  elongate  form 

and  extended  beak. 

Fig.  43.     \n  enlargement  of  the  dorsal  side  of  a  broader  specimen.     The  apex  of 

the  d<>rsal  valve  is  represented  a  little  t(»o  convex. 

AtUVPA    KIX'TK'ILAKIS,    Linn. 

Page  304. 

Figs.  44,  4').     Dorsal   and   vontral   views  of    a   specimen   showing  strong   lamella' 

fringing  the  concentric  lines  of  growth. 

Fig.  4(').  Ventral  view  of  a  larger  and  more  ventricose  specimen,  with  finer  con- 
centric markings. 

Fig.  47.     Lateral  view  of  the  same,  showing  the  convexity  of  the  valves. 


EXPLANATION    OF    PLATES. 


PLATE  26. 

KlIYNClioNELLA    NE^LECTA,    HolL 

Page  305. 

Figs.  1,  2.     Dornal  and  front  views  of  a  ppecimen  of  the  UHual  size. 
FigH.  J^6.     Dornal,  ventral,  lateral  and  front  views  of  a  larger  Bpecimen. 

Rhvnchonella  ACINUS,  HalL 

Page  306. 

Fig.  7.    The  dorsal  side  of  a  H|)e<>imen  of  regularly  ovate  form,  enlarged  to  four 

diameters. 
Figs.  8-1 1 .     Dorsal,  front,  ventral  and  lateral  views  of  a  somewhat  larger  specimen, 

similarly  enlarged,  showing  the  usual  features  of  the  speoiea. 

KiiYxrnoNKLLA  Imhanensis,  HalL 

Page  306. 

Fig.  12.     Dorsal  view  of  a  small  s|>efimen. 

Figs.  13.  14.  Dorsal  and  ventral  views  of  a  larger  spei'imen,  having  three  plica- 
tions elevated  on  the  dorsal  fold. 

Figs.  15,  1(5.     Corresponding  views  of  a  si>eoimen  with  four  plications  elevated  on 

the  dorsal  fold. 

Figs.  17,  IS.     The   dorsal    and  ventral  sides  of  a  smaller  specimen,  having  four 

plications  on  the  fold. 

Fig.  1!'.     Ljiteral  view  of  the  si^ecinKii  fig.  15. 

Fig.  20.     Lateral  view  of  the  si>eeinien  fig.  17. 

Fig^.  21.  22.     Front  views  of  tlie  siH'einjen**  figs.  15  and  17. 

KlIVNCHONKLLA    WllITII,    IfaU, 
Page  307. 

Figs.  2.'i-2().     Dorsal,  ventral,  front  and  lateral  views  of  a  charaetcristic  specimen 

of  this  s|>ecies,  having  hut  two  plications  elevated  in  the  center. 
Figs.  27-21).     Dorsal,  ventral  and  front  views  of  a  s|)ecimen  with  one  of  the  median 

plications  divided,  making  thrin.'  elevated  on  the  mesial  fold. 
Figs.  30-.'^3.     Front,  lateral,  dorsal  and  ventral  views  of  a  specimen,  showing  four 

elevated  plications  on  the  mesial  fold. 

RiiYNrmtNELLA   Stricklandi,  SofffTinj, 

Page  308. 

Fij,^.  M,  3'>.     Dorsal  and  ventral  views  of  a  specimen  of  the  mon*  finely  plicated 

varietv. 
Fig.  'Mk     Dorsal  view  oi  a  specinun  with  (M>arser  plications. 
Fig.  37.     Lateral  view  of  the  specimen  fig.  34. 
Fig.  .'»8.     Front   view   (»f  the  preceding,  sh«)wing  the  narrower  form  of  the  niertial 

elevation. 
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PLATE  26— (Oontinuod.) 

Fig.  39.     Front  view  of  the  Bpecimen  fig.  36,  Bhowing  a   broader   elevation   than 

the  last  figure. 
Fig.  40.    Cardinal  view  of  the  more  finely  plicated  variety. 

Anastrophia  internascens.  Hall. 

Page  311. 

FigH.  41,  42.     Ventral  and  dorsal  views  of  a  small  specimen,  more  finely  plicated 

than  usual. 

Figs.  43-40.     Ventral,  lateral,  dorsal  and  front  views  of  a  specimen  of  medium 

size,  having  coarse  plications. 

Figs.  47-49.  Dorsal,  cardinal  and  ventral  views  of  a  specimen  of  the  usual  char- 
acter. • 

Eichwaldia  reticulata,  Hall. 

Page  312. 

Fig.  50.     Dorsal  valve  of  a  narrow,  elongate  form,  with  a  scarcely  distinguishable 

mesial  fold. 

Fig.  51.  Ventral  side  of  a  larger  and  more  transverse  specimen,  showing  a  dis- 
tinct mesial  depression. 

Fig.  52.  A  large  imperfect  specimen,  intermediate  in  form  between  the  two  pre- 
ceding, and  with  more  distinctly  defined  mesial  fold. 

Figs.  53,  54.     Dorsal  and  cardinal  views  of  a  specimen  similar  to  fig.  51.  enlarged, 

showing  the  surface  characters,  and  (on  the  latter  figure)  the 
denuded  space  on  the  beak  of  the  ventral  valve,  corresponding  to 
the  foramen  in  other  genera. 

These  figures  are  copied  from  the  IV^ntieth  Report  on  the  N.  Y. 
State  Cabinet  of  Natural  HiMory^  page  275,  and  from  Pal  N.  F., 
Vol.  IV,  Part  II  (unpublished). 


EXPLANATION   OF    PLATES. 


TLATE  27. 
Crania  spinkjera,  Hall, 

Page  283. 
Fig.  1.     The  dorsal  valve  as  attaeiied  to  the  surface  of  Hhynrhondla  Stricklandi, 

LiNiiULA    (JIBBOSA,    Hall, 

Page  284. 
Fig.  2.     Ventral  valve  of  a  specimen  of  this  fi])ecie8. 

RllYNCIIONELLA    NKiJLECTA,    Hall. 
Page  30o. 

Fig.  3.     Dorsal  view  of    a  specimen  showing  the  fewest  and  simplent   plications 

which  have  been  observed   in  anv  individual  of  this  spocieft 
among  the  extensive  collections. 

KiiY.NriioNELLA  Indianensis,  Hall, 

Page  306. 

Figs.  4,  hy  6.     Three  specimens  representing  extreme  phases  of  variation  in  this 

species,  differing  from  those  shown  in  the  tigures  of  the  species 
on  plate  2(». 

ZVC.OSPIUA    MINIMA,   Hall. 

Page  305. 
Fig.  7.     I)orsal  view  of  the  siK-ciinen  as  three  times  enlarged. 

SiMRIFEKA    lUCOSTATA?    rai\    PETILA,    Hall, 

Page  2i)7. 

Fig.  H.     Dorsal  view  of  a  large  specimen,  natural  size. 

Fig.  9.     Canliiial  view,  showing  the  area,  and  convexity  of  the  valve,  enlarged 

three  diameters. 

Mkuistella   recti kostka,  Hall. 

Page  301. 

Figs.  10,  11,  12.     Dorsal,  ventral,  and  profile  view  of  a  representative  .specimen. 
Fig.  13.     Dorsal  view  of  an  individual  which  is  more  elongate  than  usual. 
Fig.  14.     A  specimen  showing  the  size  and  direction  of  the  spires. 

Pentameris  FORNiCATis,   rai\  Hall, 

Page  209. 
Fig.  15      View  of  the  oidy  specimen  observed. 
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PLATE  27— (Continued.) 
Ortiiis  biloba,   Lhin, 

Page  286. 
Fig.  Hi.     Ventral  valve,  twice  enlarged. 

OUTHIS    SUIJNODOSA,    HolL 

Page  2i?6. 
Fig.  17.     Ventral  valve  showing  the  nodose  character  of  the  plicationn. 

8tropii(U)onta  pkofuxda,  Hall. 

Page  289. 
Fig.  18.     A  large  entire  ventral  valve  Rhowing  the  normal  characters  of  thespeciee. 

TrIPLESIA    PUTILLl'S,    HcUL 
Page  298. 

Figs.  19-22.     Four   views   of    a   specimen   from    this   species   enlarged    to    three 

diameters. 

('ypricari)Inia    a  rata,  Hall, 

Page  317. 

Fig.  23.     The  interior  of  a  compressed  left  valve  showing  the  strong  concentric 

lamellfe. 

PtERINKA    BRI8A.    Hall, 
Page  316. 

Fig.  24.     A  portion  of  the  surface  of  a  large  specimen,  natural  size,  showing  the 

lamellte  and  the  semi-tuhular  spines  of  the  ornamentation. 
Fig.  2').     A  profile  sliowing  the  curvature  of  the  lamellte. 

(toxiopiioras  si»kciosas,  Hall. 

Page  317. 

Fig.  2().     The  left  valve  showing  the  form  of  the  valve  and  the  angular  posterior 

Hlo|>e. 
Fig.  27.     Cardinal  view  showing  the  convexity  of  the  valves. 

A.MBOXYCniA    ACUTIROSTRA,    Hall. 

Page  314. 

Fig.  28.  The  right  valve  showing  the  form  of  the  valve,  and  a  few  ohscure  con- 
centric lamellte  of  growth. 

Fig.  29.     A  left  valve  which  is  partially  covered  with  an  expansion  of  Safjendh 

vle.gmm. 
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l^LATE  28. 
AMPHrc(KLiA  Leidyi,  Hall. 

Page  313. 

Fig.  1.     An  imperfect  left  valve. 

Fig.  2.     An  imperfect  right  valve,  which  presents  8ome  difference  in  the  form  and 

podition  of  the  beak ;  probably  indicating  a  difltinct  apeciefl. 

MoDIOLOPSrS   PERLATUS,   HolL 

Page  315. 

Fig.  3.     A  right  valve  characterintic  of  the  species. 

Fig.  4.     Cardinal  view  of  the  same,  showing  the  convexity  of  the  valve. 

MODIOLOPSIS    SUBALATUS,    Hall. 
Page  31  o. 

Fig.  5.     The  left  valve  of  a  form  closely  resembling  tlie  M.  Hubrdatvjf  of  New  York, 

but  of  larger  dimensions. 
Fig.  6.     A  right  valve,  having  a  proportionally  greater  length;    in   this  feature 

more  nearly  approaching  the  New  York  species. 

Pterinea  brisa,  Hall. 

Page  316. 

Fig.  7.     The  exterior  of  a  small,  imperfect  left  valve,  with  wel I-pre«erved  surface 

characters. 
Fig.  8.     The  interior  of  a  large,  imperfect  left  valve. 
Fig.  9.     An  iiiternul  oast  of  a  small  left  valve. 

Mvtilarca  81  gill  a.  Hall. 

Page  liU). 
Fig.  10.     A  small  right  valve  of  a  specimen  of  this  genus. 

Orthockkas  simulatou.  Hall. 

Page  322. 

Fig.  11.     A  fragment  of  the  septate  portion   of  a  specimeu,  showing  its  general 

form  and  character. 
Fig.  12.     A  smaller  fragment,  similar  to   the  last,  but   apparently    retaining  the 

exterior  shell  over  a  portion  of  the  tube. 

TroCUOCKRAS    WaL1)RONENSL»5,    Ilf/ll, 

Page  320. 

Fig.  13.     Lateral  view  of  a  specimen  preserving  one  volution,  and   showing   the 

annulations,  but  no  septa. 
Fig.  14.     Ventral    view   of    the   same  showing  the  compressed  condition  of  the 

specimen,  and  the  sinus  in  the  annulations  on  the  ventral  side. 
Fig   lo.     Lateral  view  of   a  specimen  preserving  about  the  same  extent  of  the 
tube,  with  the  annulations  less  distinct,  and  showing  no  septa. 
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PLATE  29. 
Platvostoma  Nia<;arknse,  HalL 

Page  318. 

Fig.  1.     A  nmall  specimen,  showing  ntrong  revolving  striae  and  with  a  8iight  de- 

preHHion  on  the  upper  Hurface  of  the  last  volution. 

Figs.  2-4.     Basal,  summit  and    lateral   views  of    a   specimen  similarly  striated, 

which  is  sulcated  above  and  l>elow,  with  two  distinct  folds  on  the 
lower  surface  of  the  volution. 

Figs.  5-7.     Three  views  of  a  larger,  loosely  coiled  specimen,  with  a  distinct  sul- 

cation  above  and  below  the  middle  of  the  volution. 

Figs.  8,  9.  Two  views  of  a  more  ventricose  specimen  with  regularly  convex  volu- 
tions. 

Figs.  10,  11.     The  summit  and  ventral  view  of  a  large  loosely  coiled  specimen,  the 

outer  volution  being  free. 

Fig.  12.     The  spire  of  a  large  ventricose  specimen,  with  closely  coiled  volutions. 

Pl.ATYOSTOMA     NlA<JARKNSE? 
Page     — . 

Fig.  13.  A  specinuMi  with  its  aperture  sliowing  a  twisted  inner  lip  of  the  peris- 
tome. This  feature  is  produced  bv  the  folds  on  the  inner  part  of 
the  volution  and  i-  not  a  trtio  columella. 

PlATVOSTO.MA     IM.KHll  M,    HnlJ. 
Page  .SI 9. 

Figs.   14,  15.     The  opposite  sides  of  a  specimen,  showing  the  height  of  the  spire 

and  form  of  the  volution  and  aperture. 
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PLATE  30. 

F^LATYOSTOMA    NiAGARENSE,    Hall. 

Page  318. 

Figs.  1-4.     Four  views  of  a  specimen  of  medium  sijEe,  where  the  inner  lip  of  the 

peristome  unites  with  the  surface  of  the  preceding  volution,  with 
the  spire  rising  but  little  above  the  level  of  the  outer  part  of  the 
shell. 

Fig.  5.    The  aperture  of  a  specimen  having  the  spire  flat  or  slightly  depressed, 

and  the  peristome  spreading  u]X)n,  and  conforming  to  the  shape  of 
the  preceding  volution. 

Fig.  6.    The  aperture  of   a  larger  specimen,  with  more  rounded  volutions  and 

elevated  spire,  but  having  the  peristome  overlapping  the  preceding 
volution. 

Figs.  7-10.  Four  views  of  a  specimen  with  moderately  elevated  spire,  sub- 
depressed  volutions  and  slightly  united  peristome.  Inconsequence 
of  some  accident  during  the  early  stages  of  growth,  the  inner  part  of 
the  lower  lip  has  become  contracted,  forming  a  deep  and  abrupt 
break  in  the  margin,  which  has  probably  increased  with  the  age  of 
the  shell ;  as  shown  in  fig.  9. 

Figs.  11-13.     Front,  dorsal  and  basal  views  of  a  slender,  depressed  specimen,  with 

loosely  coiled  volutions,  which  become  disunited  and  deflected. 

Figs.  14,  15.     The   opposite   sides   of  a   large   ventricose  specimen,  with  rapidly 

increasing  volutions — the  last  one  becoming  disunited  and  de- 
flected, presenting  a  very  peculiar  character,  and  wide  contrast 
with  other  forms. 
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FLATK  81. 

StR<»PHOSTYLU8   CYCIiOSTOMlIS,  Hall, 

Page  319. 

Fig.  1.     The  back  of   a  Huiall  Hpeciioen,  Hhowing  the  rotundity  of    the  volutions 

and  an  unuBually  high  Rpire. 
Fig.  2.     An  oblique  front  view  of  a  larger  characteristic  npecimen,  showing  the 

obliquity  of  the  aperture. 
Figs.  3,  4.     Summit  and  lateral  views  of  a  specimen  of  usual  form  and  size. 
Fig.  5.     The  aperture  of  a  more  elevated  specimen,  showing  the  character  of  the 

inner  lip  and  columella. 
Fig.  6.     Dorsal  view  of  a  specimen  with  very  rotund  volutions. 
Fig.  7.     The  aperture  of  a  more  erect  and  elevated  form,  showing  some  slight  dif- 
ferences from  fig.  5. 
Figs.  8-10.     Dorsal,  basal   and  oblique  front  views  of   a   large   perfect  specimen, 

showing  the  direction  of  the  stria?,  the  aperture,  etc. 
Figs.  11,  12.     Front  and  oblique  lateral  veiws  of  a  specimen  showing  the  form  of 

the  aperture,  inner  lip,  and  twisting  of  the  columella. 
Fig.  13.     An  enlargement  of  the  surface-strite  of  a  full-grown  specimen,  showing 

the  transverHo  Mtriie  (»t  growth,  and  the  finer  revolving  lines. 

StROI'HOvSTYLUS    ('V(M.()ST0MLS    rni\    DIS.IITNCTUS,    Hall. 

Page  320. 

Figs.  14,  15.     The  opposite  sides  of  a  8|)ecimen  referred  with  doubt  to  this  species. 

The  outer  volution  has  become  free,  so  that  its  generic  characters 
are  obliterated;  !)ut  the  surfaee-striie  and  the  upper  volutions  are 
prei'isely  the- same  as  S.  niclo.<Uniins. 

CVRTOLITES    SIMOSUS,     Hall. 

Page  321. 

Figs.  16-18.     Ljiteral,  front  and  dorsal  views  of  a  specimen  enlarged   to  three  dia- 
meters, 

HkI.LKROPUON    TlP.KIl,    Uttll. 
Page  320. 
Figs.  19,  20.      Dorsal  and  lateral  views  of  a  specimen,  enlarged  to  two  diameters. 
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PLATE  32. 

CORNULITES    PROPRIUS,  HolL 
Page  327. 

Fig.  1.  A  group  of  young  individuals  attached  to  a  young  shell  of  StrojJtotityhu 
eyclostomus^  enlarged  to  two  diameters.  This  group  has  the  pecnliaritj 
of  forming  an  irr^^lar  circle — the  only  instance  of  this  kind  ob- 
served. 

Fig.  2.     A  large  Hpecimen  attached  to  a  shell  of  the  same  species  as  above. 

Fig.  3.  A  group  of  three  individuals  of  different  sizes  attached  to  the  shell  of 
Platyof^oma  Niagarense. 

Fig.  4.  Lateral  view  of  a  large  B|>ecimen,  nhowing  the'  usual  characters  of  the 
fully  developed  form. 

Fig.  5.  A  smaller  specimen  which  is  attached  to  the  side  of  the  cup  of  Evealyp- 
tncrimui  cnisauH.  The  attached  portion  of  the  tube  is  flattened  on  the 
lower  side  and  thickened  above,  and  united  by  nearly  its  entire  width 
to  the  crinoidal  plates. 

Fig.  6.     A  Hpecimen  of  very  irregular  grow^th  and  strongly  striated  surface. 

Fig.  7.  Lateral  view  of  a  similar  specimen,  showing,  as  in  the  preceding  the  re- 
pairs of  injuries  received  during  life. 

Fig.  8.  An  enlargement  of  the  surface,  showing  the  character  of  the  longitudi- 
nal stria*,  and  the  abrupt  change  at  one  of  the  concentric  ridges. 

Fig.  9.  A  longitudinal  section  of  a  large  imperfect  specimen,  showing  the  cellu- 
lose texture  of  the  substance,  and  also  the  annulated  character  of  the 
interior  face  of  the  tulw. 

Fig.  10.  A  longitudinal  section  of  a  large  si)ecimen,  where  the  walls  have  been 
quite  thin,  showing  the  annulation  of  the  inner  surface  and  a  thin 
coating  of  cellulose  tissue,  chiefly  on  one  side. 

Fig.  11.  A  transverse  section  of  a  specimen  enlarged,  showing  the  vesicular  tex- 
ture of  the  test. 

Fig.  12.     A  still  farther  enlargement  from  the  same  specimen. 

Fig.  IH.  An  enlargement  of  a  part  of  the  left  side  of  specimen  fig.  9,  near  the 
middle  of  the' length,  showing  the  partial  obliteration  of  the  annula- 
tions,  on  the  interior  at  this  point,  by  the  formation  of  vesicular  tissue 
upon  the  inner  face.  This  change  is  probably  the  result  of  thickening 
and  contracting  the  space  with  the  advancing  age  of  the  individual ; 
the  usual  and  almost  invariable  mode  of  increase  being  by  exterior 
additions  of  tissue. 

Forniv^  like  those  represented  in  figures  1,  2  and  3,  have  sometimes  been  referred 
to  Cornulites,  Tenlaculites,  and  to  column  bases  of  Cystidians.  More  recently 
Prof.  Nicholson  has  i>roposed  the  names  Ortonia  and  Conchicolites  for  similar 
forms.  Th«*  absolute  connection  of  these  small  annulated  forms  with  the  larger 
ones,  like  figures  4,  5,  G  and  7,  has  been  demonstrated ;  and  we  find  the  smaller  at- 
tached forms,  where  there  has  been  a  thickening  of  the  exterior,  and  a  partial 
obliteration  of  the  regular  annulations,  giving  the  individuals  the  aspect  of  the 
bases  of  figures  4  and  5.  Moreover,  longitudinal  sections  of  these  small  annulated 
forms  show  vesicular  structures  similar  to  the  larger  ones.     In  one  example,  the 
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PLATE  32— Continued. 

interior  wall  of  the  tube  is  well  marked  with  an  exterior  thickening  of  loose  tex- 
ture ;  and  in  another  specimen,  the  inner  wall  is  similarly  well-defined,  with  an 
exterior  thickening  of  the  substance  which  is  distinctly  vesicular  in  structure. 

Spirorbis  inorxatus,  Hall. 

Page  327. 

Fig  14.  A  group  of  these  specimens,  natural  size,  attached  to  the  surface  of  a 
Strophomena, 

Fig.  15.  A  specimen  enlarged,  to  show  the  character  of  the  shell,  and  the  incipi- 
ent annulations. 
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TLATE  33. 

OrTHOCERAS  SIMULATOR,   Hall, 
Page  322. 

Fig.  1.  An  individual  preserving  the  chamber  of  habitation  entire  and  a  large 
portion  of  the  air-chambers.  The  appearance  of  an  organic  deposit 
near  the  apex  is  due  to  the  filling  of  iron  pyrite. 

Fig.  2.  Transverse  section  showing  the  form  of  the  tube  and  the  position  of  the 
siphuncle. 

Orthoceras  amyous,  Hall. 

Page  324. 

Fig.  3.  A  fragment  of  the  septate  portion  showing  the  depth  of  the  air-chambera 
and  the  annulations  and  ornamentation  of  the  test. 

Fig.  4.  A  septum  showing  the  transverse  section  of  the  tube  and  the  position  of 
the  siphuncle. 

Orthoceras  sibcancellatum,  HalL 

Page  323. 

Fig.  5.  A  rti'ptutc  fragment  showing  the  depth  of  the  air-chambers  and  the  orna- 
mentation of  the  tul)C. 

BeLLKROPHON   TIBER,    Hall. 

Page  320. 

Fig.  (i.  Dorsal  view  showinjr  the  expanded  aperture  and  sinus  in  the  doraal 
margin. 

CoNULARIA    INPRKQIENS,    HalL 
Page  321. 

F'ig.  7.  An  inii)rej*8i(>n  of  u  portion  of  the  test  as  preserved  in  the  soft  shale, 
showing  the  charartor  of  the  ornamentation  in  reverse. 

COLKOLUS   SPINl'Ll'S,   Hall, 
Page  322. 
Fig.  8.     A  npecimen  three  tinieK  enlarj^*d,  showing  the  fine  concentric  strie. 

Dalmanitks  vigilans,  HalL 

Page  339. 

Fig.  9.  A  Hjx»cimen  preserving  the  thorax  nearly  entire,  and  showing  the  general 
form  of  the  species. 


NIAGARA  GROUP 
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EXPLANATION   OP    PLATES. 


I'LATE  33— Continued. 
Cerai'rus  Niagarbnsis,  Hall, 

Page  335. 

Fig.  10.     The  glabella  with  a  portion  of  the  left  cheek,  and  the  remainder  of  this 
Hide  of  the  head  completed  in  outline. 

ACIDASPIS    FIMBRIATA,    HalL 

Page  334. 

Fig.  11.    The  under  side  of  a  neparate  left  cheek,  showing  the  marginal  npineH* 
Enlarged  four  diameterH. 

iLLiBNl'S   ARMATIIS,    Halt 
Page  335. 

Fig.  12.     An  imperfect  head  preserving  the  right  movable  cheek  with  its  posterior 
extension  into  a  npine. 

Ill^knus  (Bumastus)  ioxus,  Hall. 

Page  335. 

Fig.  13.     The  glal>ella  of  this  Kpccies. 

Fig.  14.     A  large  pygidium  referred  to  in  the  description. 


EXPLANATION    OF    PLATES. 


PLATE  34. 
Leperditia  faba,  Hall. 

Pagt:  331. 

Fig.  1.     The  right  Hide  of  a  Hpecimen  greatly  enlarged,  showing  the  line  of  the 

hinge  and  the  projection  of  the  left  valve  above  the  right. 

Fig.  2.     Basal  view  of  the  same  specimen,  showing  the  convexity  of  the  valves. 

Fig.  3.     The  left  side  of  a  specimen,  showing  the  overlapping  of  the  valves  at  the 

base. 

BfeVRlCHIA    GRANULOSA,    HolL 

Page  331. 

Fig.  4.     An   enlargement  of  a  right  valve  with  the  dorsal  margin  incomplete, 

showing  the  general  form  and  granulose  surface.    The  granals  as 
represented  are  too  regularly  disposed. 

Cyphaspis  Christyi,*  HaU. 

Page  333. 

Fig.  5.     A  separate  head,  imperfect  on  the  eye-tubercles  and  the  glabella,  enlarged 

to  two  diameters. 
Fig.  6.     An  entire  individual,  enlarged  to  two  diameters. 
Fi^.  7.     Profile  of  the  same  specimen,  showing  the  elevation  of  the  body,  enlarged 

to  correspond  with  the  preceding  figure. 

CaLYMKNK    XlAUARENSlS,    HillL 

Page  331. 

Fig.  8.     Tho  upper  Hurfacc  of  a  large  8()ecimen,  slightly  distorted  about  the  cephalic 

shield. 
Fig.  9.     The  under  side  of  the  same,  showing  the  hypostoma  in  place. 
Fig.  10.     The  upper  surface  of  a  larger  cephalic  shield,  showing  nearly  perfect 

eve-tul)c  roles. 
Figs.  11,  12.     Front  and  lower  side  of  the  same  sjiecimen,  showing  the  continuation 

of  the  facial  sutures. 
Fig.  18.     A  separated  glabella  and  fixed  cheeks. 
Fig.  14.     Profile  of  the  specimen  fig.  11. 
Fig.  15.     Profile  of  the  specimen  fig  13,  showing  the  line  of  the  facial  suture  and 

elevation. 

^I»a(f«!  :m.  for  rhr.v.««tyi  read  ('hrit*tyi. 
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EXPLANATION   OF    PLATES. 


PLATE  34— Continued. 

CeRAURUS   (ChIERURUS)    NlAtlARENiSlS,   Hall, 

Page  a:^5. 

Fig.  16.     A  nearly  entire  pygidium,  showing  its  form  and  characters. 

Homalonotus  delphinocephalus,  Green. 

Page  332. 

Fig.  17.     The  upper  surface  of  a  fragment  of  a  head,  showing  the  characters  as 

well  as  can  be  seen  in  any  of  the  specimens  known  from  this 
locality. 

Fig.  18.     An  imperfect  pygidium. 

Tll/ENi-s  armatus,  HalL 

Page  335. 

Fig.  19.     An  imperfect  glabella. 

Fig.  20.     An  imperfect  pygidium,  the  anterior  margin  restored  in  outline  at  the 

right  hand  upper  angle. 


EXPLANATION    OF    PLATEt^. 


I^LATE  85. 

DaLMANITES    VIGILANS,  Hall. 
Page  339. 

Fig.  1.     The  upper  side  of  a  cephalic  nhield,  showing  the  (^haracten*  observed  on 

several  individualrt  from  thin  localitv. 
Fig.  2.     The  lower  surface  of  the  border  of  a  head. 
Figs.  8,  4.    Two  pygidia  referred  to  the  same  species. 

Dalmanites  verrucosus.  Hall, 

Page  341. 

Fig.  5.     A  small  head,  having  the  usual  character  of  this  species. 

Fig.  6.     A  larger  head  showing  a  slight  spiniform  node  on  the  occipital  ring.    • 

Fig.  7.  The  dorsal  surface  of  a  large  specimen,  preserving  the  head  and  thorax 
entire,  and  the  anterior  part  of  the  pygidium,  with  all  their  character- 
istic markings. 

Fig.  8.     A  much  larger  imi)erfect  head. 

Fig.  9.  Anterior  view  of  a  nearly  i)erfect  head,  of  somewhat  more  than  the  medium 
size,  showing  the  antoriur  extension  of  the  facial  sutUR',  on  the  left 
hand  side  of  the  figure. 

Fig.  10.  Lateral  view  of  the  same,  showing  tlie  posterior  extension  of  the  facial 
suture. 

Fig.  11.     An  enlargement  of  the  eye. 

Fig.  12.     A  profile  view  of  a  thoracic  segment. 

Figs.  11^15.     The  pygidia  of  three  individuals,  showing  gradations  in  size. 

Fig.  16.     Profile  of  th6  specimen  fig.  15,  showing  the  elevaiicm  of  the  axis. 

Fig.  17.  A  larger  pygidium,  which  is  remarkably  straight  on  the  anteri(»r 
margin. 

Dalmamtks  hicornfs,  Hall, 

Page  M'l. 

Fig.  IK.  The  lower  surface  of  the  marginal  rim  of  the  hea<l,  showing  the  anterior 
bifurcating  process.  No  other  j)arts  of  this  s|>i'cies  are  known  at  the 
present  time. 
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EXPLANATION   OF   PLATES. 


PLATE  36. 

LiCHAS    BRBVICEPS.    Hall. 
Page  343. 

Fig.  1.     The  upper  surface  of  an  imperfect  head  ;    the  typical  form  of  the  s{)eciert. 

Fig.  la.     An  enlargement  of  the  surface  of  the  glabella. 

Fig.  2.     Profile  view  of  the  same,  showing  the  elevation  of  the  glabellar  lobe. 

Fig.  3.     An  enlargement  of  the  eye. 

Fig.  4.  An  imperfect  thorax  and  pygidium;  the  anterior  part  of  the  figure  in 
restored  in  outline. 

Fig.  5.  The  lower  surfa(;e  of  a  large  imperfect  pygidium,  shi)wing  the  ntriiv  of 
the  enfolded  border. 

Fig.  6.     The  upper  surface  of  a  smaller  imperfect  pygidium,  restored  in  outline. 

Fig.  7.  The  central  portion  of  a  large  glabella;  the  outline  Ih  carried  out  to  cor- 
respond with  the  specimen  fig.  1. 

LiCHAs  BOLTONi  (Btgsby)  var.  ocoidentalis,  HalL 

Page  344. 

Fig.  8.     The  lower  side  of  a   large  perfect  pygidium,  showing   the  broad   inner 

lining  of  the  border  with  its  characteristic  markings. 
Fig.  0.     The   upper    side    of    a   smaller    imperfect    pygidium.      The  separation 

Iwtwcen  the  lobe  of  the  axis  and  its  continuation  on   the  marginal 

expansion,  is  due  to  accidental  pressure  and  partial  ilist^irtioii  oi  the 

parts. 
Fig.  10.     The  lower  surface  of  a  smaller  pygidium,  showing  similar  characters  to 

tig.  8,  except  that  it  is  more  rounded  on  the  posterior  margin. 
Fig.  11.     The  hyj)OHtoma  of  a  specimen,  probably  of  this  variety,  resembling  those 

from  the  Niagara  shale  of  New  York. 
Fig.  \'l.     The   anterior  extension    of    a   head   of    undetermined  speciti<.'    relations 

belonging  to  this  genus. 

DaL.MANITKS   VEKRUCOSl  S,    Hnll. 

Page  341. 

Fig.  V'\.  The  lower  surface  of  the  marginal  rim  of  the  head,  for  eomparisim  with 
fig.  2  of  pi.  33. 

Fig.  14.  The  inner  side  of  the  crust  of  a  pygidium,  sliowing  the  points  of  attach- 
ment for  natatory  organs. 

Fig.  I-').  Profile  view,  looking  across  the  elevation  of  tliese  processes  of  attach- 
ment, and  of  the  ridge  corresponding  to  the  dorsal  furrow  of  the 
exterior. 
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EXPLANATION   OF   PLATBiJ. 


PLATE  87. 
Gyroceras  blrodi. 

Page  356. 

Ki^.  1.     Side  view,  uatural  size  of  the  type  specimen.  See  other  figure«  on  plate  38 


l/n 


EXPLANATION    OF    PLATES. 


PLATE  88. 
Orthooeras  annulatum. 

Pa«e  358. 

Fig.  ].     Fragment,  natural  Hize,  showing  surface  markingn,  which  an*  repreHcnteii 
upon  the  figure  a  little  stronger  than  natural. 

(tYROCERAS   ELRODI. 

Page  360. 

Fig.  2.     Outline  of  transverse  section,  taken  at  the  |M)int  imlicated  hy  the  arrow 

on  plate  37. 
Fig.  3.     Diagram,  showing  convexity  of  the  septa  and  position  of  the  siphuncle. 
Fig.  4.     Portion  of  surface  showing  revolving  and  transverse  lines.     See  principal 

figure  on  plate  37. 


UPPER  SILURIAN. 


From  Pm  Ih—rine,  by  J.  C.  MrC-n 


/\ 


I 


EXPLANATION   OF   PLATES. 


PLATE  39.* 

CyATHOCRINUS    MULTIBRACHIATU6. 

Page  367. 

Fig.  1.    Side  view  of  an  example  having  the  arms  and  portion  of  the  titem  at- 
tached. 

Onychocrinus  RAMULOSUP. 

Page  366. 

Fig.  2.     View  of  anal  side. 

Fig.  3.    Opposite  view  of  the  same.     The  arms  remain  in  place,  hut  the  Kpeeimen 
has  been  compressed,  the  stem  broken  and  a  small  part  of  it  wanting. 

Patella  levettei. 

Page  359. 

Fig.  4.     Upper  view.     The  apex  has  evidently  been  broken  ofT,  and  ih  not  naturally 

perforate,  as  it  appears  to  be  in  the  figure. 
Fig.  5.     lateral  view  of  the  same. 

Terebrati;la  Formosa. 

Page  361. 

Fig.  6.     Dorsal  view  of  a  moderately  large  example. 

Fig.  7.     Lateral  view  of  the  same. 

Fig.  8.     Ventral  view  of  a  larger  example. 


All  the  flirureF  on  this  plate  are  of  natural  eixe. 
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EXPLANATION   OP   PLATES. 


PLATE  40  * 
Onychocrinus  exsculptus. 

Page  365. 

Fig:.  J.     Side  view  of  a  partially  crunhed  and  somewhat  imperfect  example,  ahow- 
iug  portion  of  8tem  and  armn. 

A(iARI('()CRINUS    SPRINOERI. 
Page  363. 

Fig.  2.  View  of  anal  nide  of  type  specimen.  The  sub-spinous  projections  of  the 
row  of  pieces  which  surround  the  anal  area  of  the  dome  have  been 
in  part  broken  off. 

Fig.  .*>.     Lateral  view  of  the  sanii*. 

Fig.  4.     Hasal  view  of  the  same. 

Beli.eroimiox  SrBL.^-lVIS. 

Page  :\o9. 

Fig.  ').     .\|X^rtiiral  view. 

Fig.  6.     Lateral  view  of  the  same. 

Fig.  7.     Dorsal  view  of  the  same. 


*'AI1  the  fisruro."  on  this  plat**  arc  of  natural  !*iz(*. 


Qioi-Suii.TBti. 
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EXPLANATION   OF    PLATES. 


PLATE  41. 

PlATYCRINUS    HEMISPHERICrS. 
Page  368. 
Fig.  1.    Side  view  of  an  example  with  portion  of  the  Rtem  and  arms  Attached. 

LePIDESTHES   COLLETTl. 
Page  362. 

Fig.  2.  I^ateral  view  of  the  type  specimen.  The  figure  wais  inadvertently  placed 
wrong  end  up  when  it  was  drawn,  as  is  shown  by  the  imbrication  of  the 
ambulacral  pieces,  natural  size. 

Fig.  8.  Diagram  of  a  single  piece  of  the  ambulacral  series,  with  adjacent  borders 
of  two  others,  showing  the  position  of  the  two  poren,  enlarged. 

BeLLEROPHON    OIB80M. 
Page  360. 

Fig.  4.     Dorsal  view  of  a  natural  cast  of  the  interior  of  the  shell. 

Fig.  5.     Opposite  view  of  the  same,  showing  the  great  thickness  of  the  ter*t  l)etween 

the  inner  and  outer  whorls. 
Fig.  6,     Lateral  view  of  the  same,  all  of  natural  size. 

Archimedes  laxa. 

Page  361. 

Fig.  7.  A  i)ortion  of  the  axis  only,  the  frond  being  all  dentroyed,  but  the  first  row 
of  fenestrules  appear  upon  the  edge  of  the  spiral  })ortion ;  natural  site. 

PALiEAClS    CrNEATlS. 
Page  369. 

Fig.  8.     Side  view  of  a  specimen  of  ordinary  ^»ize. 
Fig.  9.     Edge  view  of  the  same ;  natural  size. 


SUB-CARBONIFEFtOUS. 
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EXPLANATION   OF   PLATES. 


l^LATE  42.* 

I^RODUCTUS   PUNCTATUS. 
Page  373. 

Fig.  1.     Ventral  view  of  an  adult  example. 
Fig.  2.     Dorsal  view  of  the  same. 
Fig.  3.     Lateral  view  of  the  same. 

Spirifer  LINEATUS. 
Page  372. 

Fig.  4.     Ventral  view  of  an  example  of  ordinary  size. 
Fig.  5.     Dorsal  view  of  the  same. 
Fig.  6.     Lateral  view  of  the  same. 

POLYPHEMOPSIS    NITIDULA? 

Page  370. 

Fig.  7.     Apertiiral  view  of  a  large  example. 
Fig. -8.     Opposite  view  of  the  same. 

NlM'lLA    VENTRICOSA. 
Page  371. 

Fig.  9.     lA'ft  side  view  of  an  example  of  ordinary  size. 
Fig.  10.     Dorsal  view  of  the  same. 


*An  the  fiirttre.x  on  thiff  plnte  art'  of  natural  »\xe. 
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EXPLANATION   OF    PLATES. 


PLATE  43.* 

TaONURUS   COLLETTl. 
Page  374. 
Fig.  1.     Example  from  Fountain  County,  Indiana. 

Sphenophyllum  SCHLOTHEIMT. 
Page  374. 
Fig.  2.     Impression  in  shale  of  a  few  whorls  of  leatleti*. 

Sphenophyllum  emarginatum. 

Fage  37.^ 
Fig.  3.     Impression  in  shale  of  a  few  whorls  of  lealletn. 

"All  the  fiffurch'  on  this  plnte  are  of  natural  si»e. 
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EXPLANATION   OF    PLATES, 


PLATE  44. 

Favistella  stellata. 

Page  378. 

Fig.  1.     Upper  view  of  c<»ralliini,  Hhowin^  moulbfi  of  iUe  corallil^H. 
Fig.  2.     Under  view  of  the  same. 


OKOU  SEK.  I  KB. 
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EXPLANATION   OF   PLATES. 


PLATE  45. 
Amplexus  yandelli. 

Page  393. 

Fig.  1 .     Side  view  of  a  corallum. 

Fig.  2.     Longitudinal  ttection  of  the  same,  showing  tabale. 

Zaphrentis  RAFIKESQUI. 
Page  393. 

Fig.  3.     Lateral  view  of  an  adult  example. 

Fig.  4.     Similar  view  of  a  8hort  example. 

Fig.  5.     Lateral  view  of  another,  the  calyx  being  hn)ken. 


VAN  CLEVE'S  CORALS. 


EXPLANATION    OF    PLATES. 


PLATE  4(1. 

C/ONSTKLLAIirA    ANTHELOIDKA. 

Faf^  379. 

Fig.  1.     Fragment  of  a  t'orallum,  natural  nize. 
Fig.  2.     Fragment  of  another  example. 
Fig.  3.     Portion  of  a  corallum.  enLarged. 

IIalysites  CATENULATA. 
Pago  382. 

Fig.  4.  L'|>i)i'r  view  of  a  coralluui,  showing  open  mouths  of  corallites. 

I'^ig.  o.  Lateral  view  of  portion  of  a  similar  corallum. 

Fig.  ().  Upper  view  of  another  toralluni  roniposed  of  larger  corallites. 

Fig.  7.  Lateral  view  of  a  portion  of  a  similar  corallum. 


aKOL.SUB.  InO. 
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EXPLANATION    OF    PLATE8. 


PLATE  47. 

FiSTULIPORA    CANADENSIS. 
Page  396. 

Fig.  1.     Upper  view  of  a  corallum,  Rhowing  mouth8  of  corallites. 
Fig.  2.     Section  of  the  Bame  showing  walls  and  tabulae  of  the  corallites,  but*the 
secondary  tubuls"  of  the  parenchyma  are  not  well  shown. 

Syrinuopora  MACLUREI. 

Page  399. 

Fig.  3.     Lateral  view  of  a  co rail  urn,  or  mass  of  corallites. 

Fig.  4.     Section  of  one  of  the  corallites,  showing  funnel-shapi^d  septa. 

LyELLIA    AMERICANA. 

Page  381. 
Fig.  5.     LaUTal  view  of  portion  of  a  weathered  coral Iniii. 

ClADOPORA    RETICULATA. 
Page  384. 
Fig.  6.     Portion  of  a  corallum  iml>edded  upon  a  fragment  of  liniestiine. 

Striatopoka   LINN.KANA. 
Page  398. 
Fig.  7.     Fragment  of  a  corallum. 
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PLATE  48. 

DiPHYPHYLLUM    STRAMINEUM. 
Page  388. 
Fig.  1.    Side  view  of  a  masH  of  corallitee. 

MONTICULIPORA    FRONDOSA. 

Page  380. 

Fig.  2.     Fragment  of  a  coralluin^  MhowinR  innmillated  surface,  the  fractures  show- 
ing the  slender  corallitee. 
Fig.  .').     Another  example. 

IIkLIOLITES    KLE(JAN\S'r 
Page  383. 

Fig.  4.     View   of    the   upper  surface  of  an  example  probably   belonging  to  this 
species,  but  the  details  of  the  structure  are  not  clearly  shown. 
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EXPLANATION    OF    PLATES. 


Fifr.  1. 


PLATE  41^ 
Ekidophyllum  stuictim. 

Side  viiw  of  a  miixU  mass  of  eonilliteH. 


ACKRVULARIA    DAVIDSONI. 
Page  386. 
Fig.  2.     Upper  view  of  a  corallum,  showing  calyces  of  tlie  corallites. 

SvKINdOPnHA    PEUKLKCAN^J. 
Page  :VJH. 
Ml,'.  :>.     Side  view  of  a  coralluni  or  mass  nf  rorallii.s. 

I^ROTARKA     VKTrSTA. 
Page  :\7K 


Kig.  4. 


View  of  a  eorallum  encrusting  the  surfa<r  of  thv  ventral  valve  of  Sfnn,hn. 
nu'tni  altrnmtn. 


OloL.  Bua.  Imd, 
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EXPLANATION   OF   PLATES. 


PLATE  50. 

DlPHYPHYLLUM    ARCHIACI. 

Page  387. 
Fig.  1.     Showinn;  side  of  corallum  and  upper  ends  of  corallites  cut  off. 


I 


FaVOSITKS    POLYMORPH  a. 
Page  395. 
Fig.  2.     Side  view  of  a  portion  of  a  corallum.     For  other  figures  f*ee  plate  50. 
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EXPLANATION    OF    PLATES. 


PLATK  51. 

1)IPHYPHYLLIM    ARUXDINACErM, 
Page  389. 


Fig.  1.     Side  view  of  a  mass  of  eorallitcs. 


Fig.  2. 
Fig.  :\. 
Fiu.  4. 


Strkptelasma  corxiculum. 

Page  376. 

Side  view  nf  a  coralluin  ;  the  calvx  broken  awav. 
Similar  view  of  another  exam[)le,  similarlv  broken. 
Lower  portion  of  another  example  nhowing  septii. 


Oiou  Sum.  Ixd. 
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EXPLANATIOX   OF   PLATES. 


WW^'       I'  1!    J  ■ \tm  ^W  m0  1^  TT' 


Fig.   1. 

Ficr     •> 


Fi;;.  :\. 


PLATE  52. 

Favosites  favosus. 

Page  S83. 

Upper  view  of  a  eoralliim,  showing  opt-n  niouthn  of  the  corallites. 
Lateral  view  of  a  few  separated  corallitefi,  showing  commuQicfiting  mural 
poren. 

lilTHOSTKirrioN    MAMILLAIU:. 
Page  401. 
Upper  view  f»f  a  c-orallnin,  shfiwin<?  ealyocs  of  the  eorallites, 


Pal/Kophyllim  nrvARirAXS. 

Pa^e  377. 
Fig.  4.     Side  view  of  a  small  jrroiip. 
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KXJM.ANATION    OF    PLATES. 


PLATE  53. 

FaVOSITES    POLYMORl'llA. 
Page  395, 

Fig.  1.     Sidt'  view  of  a  porti<Mi  of  a  norallum. 

Fly.  -.     Frntriiunt,  showing  ilio  .-iilin  uf  a  par.  of  the  oomllitct*.     Fcir  another 

liuiirr.  srv  i»I;iie  on. 

KAVt)SlTl>    1'()L\.M«)1<P!IA,    (V//-.    DLUIA. 

l'i<_'.  r».     SitU'  view  of  :\  corallnin  :  |».'irt  uf  the  l»raiRlu*j<  broken  ofl' 

Si  lIo.MA'I'OPnRA     PI  .-TILIFEKA  *' 

I'it:.    1.     rppor  viiw  ul"  mass,  shouin^  pnstnk-liko  clcvati<ni8. 
Fij^.   '}.     'i'riiMsvt'r--i'  ^*'(•ti<^n  of  portion  ut  :i  nia-s. 
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EXPLANATION   OF   PLATES. 


PLATE  54. 

Favosites  basaltica. 

Page  394. 
Fig.  1.     Side  view  of  a  portion  of  a  corallum. 

Favosites  ? 

Page  890. 
Fig.  2.     Under  view  of  a  corallum. 

Alveolites  goldflssi. 

Page  397. 
Fig.  3.     Upper  view  of  a  corallum. 
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EXPLANATION   OF   PLATES. 


PLATE  55. 

CySTIPHYLLIM    VESlcrLOSUM. 
Page  391. 

Fig.  1.     Side  view  of  a  rorallum. 

Fig.  2     Similar  view  of  another  example. 

Clathropoha  FROXDOSA. 
Pago  385. 

Fig.  3.     Portion  of  a  large  frond  or  polypidora  imbedded  upon  a  piece  of  lime' 
Btone. 


QiOL.  Set.  Ixn. 
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